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EXECUTIVE SUMMARY

In November 1990, the Clean Air Act Amendments of 1990 (CAAA) were passed by
Congress and signed into law by the Presdent. Title | of the CAAA contains provisons on the
required development of emission inventories for designated aress that failed to meet the Nationd
Ambient Air Qudity Standards (NAAQS) for ozone and carbon monoxide (CO). These
inventories are to be prepared as a part of a Stat€'s revisons to its State Implementation Plan
(SIP) to formulate a strategy to attain NAAQS.

The U, S. Environmental Protection Agency (EPA) has developed and published severa
guidance documents ddinegting how the 1990 base year emisson inventories specified in Title |
are to be prepared. Implementation guidance has been prepared detailing minimum inventory
requirements and specific procedures to be followed during inventory preparation. The chief

procedural guidance document is Procedures for the Preparation_of Emisson Inventories for
Cabon Monoxide and Precursors of Ozone. Volume I: General Guidance for Station- Sources
(EPA-450/4-91-016), which is known smply as the Procedures Document. Minimum inventory
requirements for ozone and CO nonattainment areas are described in Emisson Inventory

Reauirements for Ozone State Implementation Plans (EPA-450/4-91-010) and Emission Inventory

Reauirements for Carbon Monoxide State Implementation Plans (EPA-450/4-91-011), known
collectively as the Reguirements Documents.

This report is meant to enhance and supplement the Procedures and Requirements
Documents. It is not, however, intended as an additional Procedures or Requirements Document.
The audience for this report is any State or loca ar pollution control agency responsible for
compiling a 1990 base year SIP inventory for ozone and/or CO.

The primary intent of this report is to provide States with ingructional guidance on how
to present and document data for an inventory. llludrative examples for each of the principd
condtituents of an ozone and CO emisson inventory are presented, dong with guidance on
content and format. The guidance is purposefully brief and is directed to highlight the generic
issues surrounding the documentation of an emisson inventory, dthough enough detal is
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provided to ensure compliance with published EPA requirements and to facilitate timely and
effective EPA review and evauation. The god of this report is not to address al source
category types or potentid emission Stuations.

The overd| report is gructured dong the lines of the documentation outline given in the
ozone and CO Requirements Documents. The principad components of development and
documentation for 1990 base year inventories addressed in this report include stationary point
sources,. stationary area sources, non-road mobile sources, on-road mobile sources, biogenic
emisson sources, quality assurance implementation, emissons summaries, and basc reporting
requirements. Each section in this report is a discrete discusson focusing on one of these
principd components. As such, the discussions within a section are independent from the
discussons in other sections and are not intended to necessarily be consstent. For example,

source or county names may hot match, emissons or activity data may not match, etc.

Each section of this report contains a group of examples that represents a subset of the
overd| category. For indance, there are over 20 dationary area source categories, but examples
are only provided for eight categories. These eight examples address the genera range of issues
pertinent to documenting area source category emissons for 1990 SIP inventories. Ingtructiond
guidance is provided for these eight illudrative categories, as well as for the minimum and
essentid needs (e.g., list of dl categories addressed, list of those not addressed and why,
summary emissions by category by county, etc.) for Sationary area sources in generd. The
examples given in each section are fictitious and serve only illudrative purposes. This document
should not be used as a reference for emisson factors, activity levels, or emisson estimation

methodologies.
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SECTION 1

INTRODUCTION

11 DOCUMENT PURPOSE AND ORGANIZATION

The primary intent of this guidance document is to provide State and locd ar pollution
control agencies with a guide for presenting and documenting their 1990 base year ozone and
cabon monoxide (CO) State Implementation Plan (SIP) emisson inventories. The document
contains illustrative examples of how agencies should present and verify ther emisson inventory
development efforts in order to demongrate adherence to published U. S. Environmenta
Protection Agency (EPA) requirements and specifications. Presenting inventory information in
the suggested form will dso result in a more timely and effective review, evauation, and
approva of the data by EPA.

The guidance information presented in this report is designed to enhance and supplement
previoudy issued EPA guidance that addressed inventory documentation needs ether directly or
indirectly. The documents, Procedures for the Preparation of Emisson Inventories for Carbon

Monoxide and Precursors of Ozone. Volume |: Genera Guidance for Stationary Sources
(EPA-450/4-91-016), known as the Procedures Document, and Emission Inventory Requirements
for Ozone State Implementation Plans (EPA-450/4-91-010) and Emission Inventory_Reauirements
for Carbon Monoxide State Imulementation Plans (EPA-450/4-91-011), known collectively as the
Requirements Documents, provide indirect guidance on how to document emisson inventory
esimates. The EPA report Example Emission Inventory Documentation for Post-1987 Ozone
State Implementation Plans (SIPs) (EPA-450/4-89-018) directly addresses inventory
documentation needs, but not for 1990 inventories. However, much of the genera
documentation guidance given for post-1987 inventories is dill gpplicable for 1990 and is further
embelished by the examples for 1990 shown in this guidance document.

The guidance for 1990 inventories conssts of focused ingructiond materid supported by
illugtrative examples for each of the principa congtituents of an ozone or CO emisson inventory.
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The guidance is directed to the generic issues surrounding inventory documentation and not to
category- or Ste-specific details. The examples show the fundamental basis of what EPA is
looking for in terms of documentation. For this reason, not every conceivable scenario in the

inventory documentation process is addressed in this report.

This report comprises eight sections.  Section 1.0 contains a summary of the report’s
sructure and overdl purposes. Section 2.0 discusses essentid eements of inventory presentation
that must be followed in order to generate a reviewable inventory product. Sections 3.0
through 8.0 address the primary components of a 1990 base year inventory as set forth in the
Requirements Documents.  Each section is a discrete discussion that is not necessarily intended to
be consgent with the others (eg., source or county names may not match, emissons or activity

data may not match; etc.).

Within each section, indructiond guidance is provided tha reinforces which information
is needed to ensure adequate documentation. The examples tangibly illudrate the ingructions and
provide templates for implementing the indructions. It should be noted that the text and numbers
in the examples do not necessarily represent red data. Mogt of the emissions and activity leve
data are fictitions and should not necessarily be consdered representative of a given source or

source category.

All of the examples appear in bolded italics to distinguish them from the ingtructions and
information presented as part of this guidance document. In cases where the example is a figure
or a table, the title appears in bolded italics. States are not bound to use the exact same tabular
or grgphicd formats suggested here, but something that approximates the content of the example
should be used.

Under no circumstances should this document be used as a reference for emisson factors,

activity levels, or emisson edimation methodologies.
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SECTION 2

ESSENTIAL ELEMENTS OF INVENTORY DOCUMENTATION

From EPA’s experience with the Pogt-1987 0zone/CO emission inventories that were
submitted for review, it became evident that there was a need to define and clarify essentid
elements asociated with documenting an inventory in written report form. Although severd of
these dements may seem trivid, they condituted significant problems in trying to conduct qudlity
reviews of the Post-1987 inventories. These eements and the proper procedure for handling
them are discussed in the following paragraphs.

2.1 COVER PAGE

Each inventory documentation report should contain a cover page that clearly ddinestes
the following items

. Type of inventory being submitted (ozone or CO), including pollutants addressed;

. Geographic area covered or addressed;

. Staus of inventory (draft or find);

. Report date;

. Report preparer (if different from responsble agency - eg., a consultant or
university); and

. Responsble agency submitting inventory.

This information is particularly hepful in cases where only partid data are being submitted,

eg., only VOC emisson estimates, only point source data, only mobile source NO, estimates,
gic. This informeation is aso needed if multiple agencies are submitting different parts of the
inventory. For example, County A may have an autonomous agency that prepared and submitted
its own point source data, while the State agency is doing al the other source types.  An example
cover page is shown in Table 2-1. .
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TABLE 2-1. EXAMPLECOVERPAGE

1990 BASE YEAR QZONE EMISSION INVENTORY

FOR VOLATILE ORGANIC COMPOUNDS (VOC) EMISSIONS

for

Ozoneville, North Carolina, Nonattainment Area

DRAFT SUBMITTAL

April 1992

Prepared by:

Ozoneville Air Pollution Control Agency
123 Maple Street
Ozoneville, North Carolina 01234
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2.2 PAGE NUMBERS

It is essentid for organization and subsequent evauation that dl inventory reports be
sysematicdly page numbered. Many of the Post-1987 inventory submittas were deficient in this
aea  Correct page numbering is dso required in order to produce a valid Table of Contents.
One method for numbering pages is to begin each section of the report with page number 1
preceded by the section number, as shown in Table 2-2.

2.3  TABLE OF CONTENTS

Almog dl of the submitted inventory documents falled to include any kind of table of
contents or other organizationd index, which made it difficult to locate information within the
reports. All inventories should include a logicaly organized table of contents that covers the
main text and the gppendices. A complete ligt of tables and lig of figures/graphs should aso be
included. Idedly, the document should be organized by an easy-to-follow numerica system
conggting of ordered headings. Table 2-2 shows an example Table of Contents and numerical
heading sysem. Tables 2-3 and 2-4 show standard presentations for lists of tables and figures,
respectively.  Accompanying materia (see below) should be identified and listed at the end of the
Table of Contents.

24  ACCOMPANYING MATERIALS

It is recommended that agencies provide accompanying supportive data, such as computer
printouts or PC disks, separately from the report. It is crucid, however, that any such materia
be clearly labdled as to what it is, where it gpplies in the inventory document, and how it was
used in the inventory development process. If the materid is not defined in the primary
document, the label should also provide the materid’s reference or source. An example of what
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TABLE 2-2. EXAMPLEOFATABLEOFCONTENTSFOR1990
S| PI NVENTORYDOCUMENTATI ON

Section Page
Preface e e e e v
Executive  Summary , Y
List Of TAOIES vt e Xi
List of Figures . ... ... XV
1.0 Background and Emissons Summary . . . . ., , e e e |-
1.1 Background - - - oo [-1
1.2 EMISSONS SUMMAY « « « « v o v e et e e e et et [-5
20 PointSources ... e 2-1
2.1 Introduction and SCOPE -« « -« « v v i 2-1
2.2 Methodology and Approach - - - -« « o oo 2-2
221 List of Potential VOC-, NO,-, and CO-emitting Source Categories . . 2-4
222 Idetificaion of Pant/Faclity Lidings .................... 2-4
2.3 Quality ASSUranCe MEBSUIES . . . . v v o vt et e e e 2-5
24  Summay of Point Source EMISSONS « -« - v v v e 2-6
2.5 VOC Point Source EmisSons . . .. . ..o 2-7
2.5.1 Storage, Transportation, and Marketing of VOC .. . .. ... ... .. 2-15
252 Industrid Processes . . . .. oo i 2-15
253 Indudtrid Surface Coating . . . ... ... 2-17
26  NOy and CO Point Source Emissons . . ... ... ..o 2-22
2.7 References for SECtion 2 -« -« v v v et e e e e e 2-25
3.0 AreaSources ....... e
31 INtroduction and SCOPE  « + + + « + v v v v e 3-1
3.2  Methodology and Approach - -« -« v v i 3-4
3.2.1 Source Category Identification ... ......... ... ... ...... 34
322 Emisson ESimation Approach - - -« vvvvvv i 3-4
3.3 Quality ASSUrance MEBSUIES . . . .« o v v ot e e e 3-8
3.4  Summay of Area Source EmisSons .« - - v e 3-8
3.5  Discussion of the Area Source Categories « -« -« v v oo v vt 3-11
3.5.1 Gaxoline and Diesdl Didribution - - - -+« o oo 31
35.2 Staionary Source Solvent Evaporation . .................. 3-18
3521 Dry Cleaning . ... ..o oo e 319
3522 Degreasing - . . ... ..o 321
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TABLE 2-3. EXAMPLE OF A LIST OF TABLES FOR 1990 SIP INVENTORY
EMISSONS DOCUMENTATION

2-10

3-1

3-2

33

3-4

3-5

3-6

3T

3-8

39

3-10

311

3-12

3-13

3-14

3-15

3-16

Summary of Ozoneville Nonattainment Area Point Source NO, and
CO  BMISTONS -+« « t v v e v et e e e e e e e e e e e e e e e e e e e e e

Area Sources Included in the Ozoneville Nonattainment Area
Emissons INVEMTOTY - - - e e e

Summary of the Estimation Procedures for Area Sources . . .. .. ....... ..
Summary of Emissons from Area Sources . .. . ...
Summary of Emissons from Gasoline Marketing . . . ... .. ...
Summary of Emissons from Diesd Maketing . . ...................
Summary of Emissons from Dry Clesning Fadlites . ...............

Summary of Emissons from Degreasng Operations . . . . . .. .. .o oo h L
Summay of Emissons from Surface Codting . ... ..................
Summary of Emissons from Grgphic Arts Fadlities .. ...............

Summary of Emissons from Cutback Asphdt Paving
OpeErdionS . . . o ot

Summary of VOC Emissons from Rooting Operations . . . ... ..........
Summary of NO, Emissons from Roofing Operations . . ..............
Summay of CO Emissons from Roofing Operations . .. ..............
Summary of Emissons from Pegticide Application . . ... ..............
Summay of Emissons from Commercid/Consumer Solvent Use ... . ... ..

Summary of VOC Emissions from Waste Management Practices . . ..... ...
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TABLE 2+4. EXAMPLE OF A LIST OF FIGURES FOR 1990 SP INVENTORY

DOCUMENTATION
S

Figure Page
[-1 Map of the Inventory Planning Area for the Ozoneville Nonattainment Area

Emissonsinventory . ... ... ... ..., ... . . . ... [-3
[-2 Summary of Ozoneville Nonatainment Area Ozone Season Day Emissons,

1987 Base Year . . ... ..., -8
1-3 Digribution of 1987 Base Year Emissons by Point,

Area and Mobile Components . e BN 1)
2-1 Ozoneville Nonattainment Area Point Source VOC Emissons by Category

Tota = 28.3 TPD . : c..2-12
2-2 Digribution of Point Source VOC Emisson by Control Status

and Caegory .. ... o e e e e e e .. 2-13
2-3 Didribution of Point Source VOC Emissons by Emisson Size

Category; Total 283 TPD . . . ... ... . e 2-14
3 Ozoneville Nonattainment Area Area Source VOC Emissions by Category . . . . 3-12
3-2 Ozoneville Nonattainment Area Area Source CO Emissions by Category . . . . . 313
3-3 Ozoneville Nonattainment Area Area Source NO, Emissons by Category 3-14
4-| Overview of the Mgor Roads in the Ozoneville Nonatainment Area

Transportation Planning Area Network . . , 4-5
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is minimaly desired by EPA for labeing a computer printout that is submitted as accompanying
materid to an inventory documentation report is shown below (as Attachment C).

ATTACHMENT C

1990 OZONEVILLE SIP OZONE INVENTORY
DOCUMENTATION REPORT

Ozoneville Air Pollution Control  Agency
123 Maple Street
Ozoneville, NC 01234

This attachment is a computer printout of state employment data by SIC code for SICs 10-79.
The data were generated by the State Commerce Department from the 1990 Census of
Employment database. The data were used to determine county level employment by 4-digit
SIC code for use in area source emisson estimation routines. Employment figures were
developed for dry cleaning, degreasing, auto body refinishing, architectural coating, and eight
industrial surface coating area source categories. The methods used to convert these raw
employment numbersinto SI C category values on a county level are discussed in Section 3.2 of
the inventory documentation report. The results were in turn used for emission estimation in
Sections 3.3 - 3.6 and 3.9 - 3.16.

2.5 INTEGRATING DATA PROM MULTIPLE GROUPS

One particularly troublesome problem during the preparation of Post-1987 emission
inventories involved the lack of coordination when different agencies developed different parts of
the inventory. It is recognized that within a given nonatainment area, there may exist two or
more agencies (State, county, or loca) with jurisdiction over one or more counties/cities in the
nonattainment area. While county or loca agencies may want to assemble dl or parts of the
inventory for ther jurisdictions, it is crucid that the centrd State air pollution control agency
with the principa responshility and authority for the 1990 base year inventories coordinate and
integrate every contributing agency’s inventory components into a coherently integrated inventory
documentation package presented in accordance with the guidelines contained in this document
and other pertinent EPA SIP inventory guidance documents. When multiple agencies are
involved in the inventory process, the role and bounds of each group’s work must be clearly
defined.
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26  DOCUMENT  SECTIONS

The information in the emissons inventory report should be organized into sections, each
of which addresses a specific topic. In generd, an inventory report will contain some or dl of
the following sections

Section 1.0 BACKGROUND AND SUMMARY
Section 20  STATIONARY POINT SOURCES
Section 3.0  STATIONARY AREA SOURCES
Section 40  NON-ROAD MOBILE SOURCES
Section5 .0 ON-ROAD MOBILE SOURCES
Section 6.0  BIOGENIC SOURCES

Section 7.0 QUALITY ASSURANCE IMPLEMENTATION

These section headings (but not the section numbers) correspond to sections in this guidance
document; therefore, the information to be included in each section of the inventory
documentation report can be easily determined.
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SECTION 3

BACKGROUND AND EMISSIONS SUMMARY

The Background and Emissons Summary section of a State€'s 1990 emisson inventory

report should contain an overview discusson on how the inventory was prepared and a summary

of the emissions estimates that were developed. The Background section should answer the basic

who, what, how, and why questions associated with the inventory. Section 3.1 of this report

shows the topics to be covered in the background discusson and examples containing the level of
detail expected. Guidance for presenting the Emissons Summary is provided in Section 3.2.

The fina item that should be provided in this section of the documentation report is a
description of how the report is organized. Section 3.3 provides a brief example paragraph thet

illugtrates the desired approach.

31 BACKGROUND

In the Background portion of the emisson inventory documentation, the inventory

preparer or agency submitting the inventory should discuss the following essentid topics.

jes/sip

Type of inventory;

Pallutants covered in the inventory;

Sources addressed in the inventory;

Geographic area covered in the inventory;

Sate agency responsble for submitting the inventory;
Agencies/groups that prepared the inventory;

Contact people for the inventory and its components;, and

Basc underlying assumptions or issues associated with the inventory.

31




Examples of the kinds of materid that could be presented to discuss these topics are
shown below.

Type Of Inventory, Pollutants. and Source Categories

This document presents the 1990 base year ozone SIP emission inventory for the
Ozoneville nonattainment area. The inventory addresses volatile organic compound (VOC),
oxides of nitrogen (NO,), and carbon monoxide (CO) emissions from dtationary point,
stationary area, on-road mobile, and non-road mobile emission sources. Emissions of VOC
are also addressed for biogenic sources.

Geographic Area

The emissions inventory covers the Ozoneville nonattainment area, which was
designated as a serious nonattainment area for ozone by EPA in a November 6, 1991, Federal -
Regigerqeticg(Val. o6 NO. 215,66694)elineated by the Ozoneville
nonattainment area is shown in the map in Figure 3-1. This inventoried area includes both the
designated nonattainment area and a 25-mile extenson around the nonattainment area for
large point sources. In addition to the metropolitan area of Ozoneville, the nonattainment area
encompasses Counties A, B, C, and D. The 25-mile boundary surrounding the nonattainment
area encompasses portions of 12 additional counties. As can be imagined, a strict 25-mile
boundary does not coincide with county or other jurisdictional lines. For the purpose of
developing a clear definition of the inventory area boundary and to avoid unnecessary
judgement calls pertaining to the precise location of particular facilities in relation to the
nonattainment area borders, the inventory area boundary was conservatively defined to include

all portions of the 12 surrounding counties, as clearly illustrated in Figure 3-.

If an area is required to perform air qudity modding for attainment demonstration
purposes, the necessary geographic description may be more comprehensive than that needed for
non-modeling areas. If modding is required and the modeling domain area is larger than the
designated nonattainment areg, the expanded inventory and modding boundaries hypotheticaly
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shown in Figure 3-1 need to be specified. Individua counties in the modeling domain inventory
aso need to be identified.

Agencies/Contacts Responsible for the Inventorv

The agency with the direct responsbility for preparing and submitting the Ozoneville
nonattainment area 1990 base year ozone SIP inventory is the Ozoneville Regional Planning
Authority (ORPA). The ORPA was directly responsible for coordinating and supervising the
completion of each segment of the inventory. Several other State and local agencies
contributed information that was necessary for preparing emission estimates, The State
Department of Environmental Regulation (DER), the Ozoneville Department of Public Health
(ODPH), and various other State departments (e.g., Labor, Commerce, and Energy) provided
activity level data for use in the non-road area source inventory.

The point source inventory was prepared primarily from the results of a mail survey by
the DER. In selected cases, the survey results were augmented with information ebtained
through personal contacts by DER staff. The majority of the on-road mobile emissions
calculation information was provided by the Ozoneville Department of Transportation (ODOT).
The ODOT ran all necessary transportation planning models to develop vehicle miles traveled
(VMT) estimates and the MOBILE4.1 model to determine vehicle emission factors. The
contact persons for ORPA and the other major contributors to the inventory are listed in
Table 3-1. Theexact mechanisms by which each of these groups supported the devel opment of
the base year inventory are explained in detail in the appropriate source type documentation
section.

Basic Assumptions/Issues

This section should address those cases where underlying data, assumptions, or other
parameters are used in one or severd parts of the emissons inventory. An example of this kind
of information is demographic datigtics characterizing the four counties in the Ozoneville
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nonattainment area, as shown in the example in Table 3-2. These data are crucid to severd of
the area source category emission estimation procedures. The State may want to present and
document commonly used and cited data in the Background section and refer back to them as
needed rather than repeat the data multiple times throughout the inventory report. The origing
references for any such data should aso be presented.

The section would adso encompass any unique aspects of the inventory that affected the
overdl development of the inventory or any of its components. For example, if the inventory
area was experimenting with requiring reduced Reid vapor pressure fuels a 8.0 ps during 1990,
this would need to be discussed, as it would have had sgnificant effects on the development of
the on-road mobile inventory. Ancther example might be the need to mention that three out the
area’s five highest VOC emitting point sources were not included in the inventory because the.
plants had been closed in 1990 because of recesson-related problems.

3.2 EMISSIONS SUMMARY

In the Emissons Summary portion of the emisson inventory documentation, States need
to provide the overdl results of their inventory development efforts on a pollutant, source type,
and geographic bass. Emisson esimates should be provided in terms of both annua and daily
seasond (0zone or CO) emissions. Source categories such as biogenics or highway vehicles,

where annual emissions are not generdly caculated, can be excluded.

The source type breakdown should address the five mgjor classes of sources:  stationary
point, stationary area, non-road mobile, on-road mobile, and biogenic. Some States may prefer
to include non-road mobile sources with stationary area sources or with on-road mobile sources
and smply cal those categories area sources or mobile sources (respectively). This gpproach is
acceptable but not preferred. If this type of integration is done for the purpose of the Summary
discusson, it should be so defined.

Geographicdly, data should be presented on the basis of the overdl desgnated
nonattainment area and on an individud county basis. If ar quaity modding will be conducted
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for the nonattainment area to demondirate how attainment will be achieved, and if the geographic
modeling domain is larger than the designated nonattainment area (this will be the case for ozone
nonattainment aress usng the Urban Airshed Modd), then emisson summaries should aso be
presented for the total modeling domain and for the individua counties in the domain, |f
modeling will not be conducted for a large domain, then point source data for the 25-mile
extenson area should be presented. If data are presented for the 25-mile extenson areq, the
State must be sure to clearly digtinguish these emisson estimates from those for the primary

nonattainment area.

There are many possble ways to summarize and present the inventory emissons results.
The following paragraphs identify the types of emisson results tha should be included in the
inventory report and give examples of severd methods for data display that are preferred by
EPA. Staes are not required to use formats that precisdy duplicate the following examples,
however, they are encouraged to use formats that communicate the inventory results to the same
extent and level of detal as in the examples.

Totd Emissons for the Nonattainment Area

This documentation should define totd VOC, NO,, and CO emissons on an annud and
seasond daily basis for the designated nonattainment area. It would be appropriate to list these
esimates in the text of the document and illustrate the data with a bar or pie chart, as shown in
the examples in Figure 3-2 (annud emissons) and Figure 3-3 (dally emissons), For example,
documentation for annud emissons might condst of the following:

Total annual ozone precursor emissions from the Ozoneville designated nonattainment
area for the 1990 base year are shown below:
- VOC emissions = 45,600 tons/yr

- NO, emissions = 29,900 fons/yr
= CO emissions = 134,770 tons/yr
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Figure 3-2 graphically illustrates the relative magnitude of the emissions in the nonattainment

area.

The same type of data presentation should aso be used for daily emissons. For example:

Total average daily peak ozone season precursor emissions from the Ozoneville
nonattainment area for the 1990 base year are shown below:
= VOC emissions = 405 tons/&y

= NO, emissions = 299 tons/day
- CO emissions = 1,347 tons/day

Daily emissions were averaged for the 3-month peak ozone season for the Ozoneville
nonattainment area, which was determined as June 1 to August 31 (based on the highest ozone
violations for the years 1987-1989). Figure 3-3 illustrates the relative magnitude of daily

emissions from different sources for the nonattainment area.

Smilarly, if the area is one that requires air quality modding to be conducted for
atainment demondration purposes and the modding domain is larger than the nonattainment
area, emissons should aso be totaled and summarized for the larger modding domain and for
individua counties in the larger domain.

Emissons Summary by County and bv Pollutant

The emissons summary in the documentation report should include tables or graphs that
present total annual and peak ozone season daly VOC, NO,, and CO emissons for the individua
counties in the designated nonattainment area (or modeling domain area as applicable). (Note
that for CO nonattainment inventories, only CO annua and daly emissons would be reported.)
An example of a table for annua emissons is shown in Table 3-3.  For condgstency, the same
format as in Table 3-3 should be used to report daily emissons. The same information can be

more powerfully communicated by using a graphic such as the one shown in the example in

jestsip 311




TABLE 3-3. ANNUAL VOC, NO, , AND CO EMISSIONS BY COUNTY IN THE
OZONEVILLE NONATTAINMENT AREA - 1990 BASE YEAR

A 28,300 . 21,700 69,780
B 31,200 25,650 60,060
C 14,000 8,200 28,700
D 16,800 11,950 22,220
E 52,100 41,870 81,070
F 29,000 17,230 58,750
TOTAL 171,400 126,600 320,580

Note to Reader: If the inventory area is one tha requires ar qudity modding to be
conducted for atainment demondration purposes and the modding doman is larger then the
nonattanment area, emissons should dso be totded and summarized for the larger modding
doman and for individud counties in the larger doman. A dmilar presantation formet to
that shown in this table can be usad for the lager modding domain emissons summay.
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Figure 3-4. These types of graphs can be used for both annua and daily emissions, and for both

ozone precursor and CO emission inventories.

Emissons Summarv bv Source Type for the Nonattainment Area

It is important to summarize emissons for the entire nonattainment area according to the
five mgor source type categories. Daa should be smilaly summarized for the entire modding
domain if attainment demondration modding is to be conducted for a larger geogrephic area. As
with dl of the emisson summaries, data need to be presented for both annua and ozone or CO
season daily emissons. Table 3-4 illustrates a format that could be followed for ozone season
daly emissons. The same format would be used for annud emissons. Smilaly, the same type
of table should be used for CO nonattainment area inventories except that only CO data would be
reported. A figure such as Figure 3-5 could be used to graphicaly portray a daly or annua

emissons summay .

Emissons Summarv bv Source Type and by County

It would be useful to summarize emissons for each pollutant for each individua county
by mgor source type class. If this is done, emisson summaries should be provided for both
annual and seasond daily emissions. Separate tables can be prepared for each pollutant. Annual
and daly emissons of the same pollutant can be combined on the same table or Folit into two at
the State's discretion. The example in Table 3-5 combines both annual and seasond daily VOC

emissons.
3.3 DOCUMENT ORGANIZATION
The overdl organization and dructure of an emisson inventory report should be

explained in the Background section. Each individud document component should be identified
and its contents defined. An example of the type of discusson required is illustrated below.
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TABLE34

EMZSSI ONSBYSOURCE

P ———————

DISTRIBUTION OF OZONEVILLE NONATTAINMENT AREA
TYPE- 1990BASE

e IS

Stationary point sources 42 21 57
Stationary area sources 101 11 23
Non-road mobile sources 11 37 162
On-road mobile sources 243 230 1,105
Biogenic sources 8 0 0
TOTAL 405 299 1,347

Note to the Reader: If the inventory area is one that requires air quaity modeling to be

conducted for attainment demongtration purposes and the modeling domain is larger than the
nonattainment area, emissons should aso be totaled and summarized for the larger modding
domain and for individua counties in the larger domain. A smilar presentation format to thet

shown in this table can be used for the larger modeling domain emissons summary.
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The remainder of this document is organized as follows:

The description and documentation for the statiorary point source component of the
Ozoneville inventory is provided in Section 2.0. The supporting documentation and example

calculations for the point source discussion are found in Appendix A.

Section 3.0 describes the derivation of the stationary area source inventory. Supporting
documentation for emisson factors and activity data are given in Appendix B.

Non-road mobile emission estimates are documented in Section 4.0, with supporting

documentation and calculations found in Appendix C.

Section 5.0 addresses on-road mobile emission estimates. Derailed input and output
data from the MOBILE4.1 emission factor model and from determining VMT using the State’s
Highway Performance Monitoring System (HPMS) database are provided in Appendix D.

Biogenic emission estimates are documented in Section 6.0.

Section 7.0 provides a description of the quality assumnce (QA) program used to ensure
that the inventory contains accurate and complete dafg. Copies of completed QA checklists
documenting errors found and how these errors were corrected are given in Appendix E.
Additionally, Appendix F contains a copy of the completed inventory QA checklist from EPA's
guidance document Quality_ Review Guidelines for 1990 Base Year Inventories (September
1991).

Jes/sip 3-18



SECTION 4

STATIONARY POINT SOURCES

This section is intended to assst State and loca agencies in documenting VOC, NO,, and
CO emissions from sationary point sources. The point source section of the emission inventory
report should contain an introduction, describe how the point source list was obtained and how
emisson esimates for individuad sources were caculated, and give summary tables detailing
emissions by pollutant and by source category. Each of the following subsections addresses a
portion of the point source inventory and provides an example of how to document each topic.

4.1 INTRODUCTION

The introduction to the stationary point source section should be a wel written narrative
that briefly describes the overdl process used to obtain point source emisson estimates. It
should identify the agency responsible for point source submittal and outline the remainder of the

point source section. The following is an example introduction.

This section documents the development of the Ozoneville Nonattainment Area
stationary point source list and serves to characterize the point source component of the
emission inventory by describing data collection, verification, and emission estimation
techniques.  For the purposes of this emission inventory, point sources are defined as
stationary, commercial, or industrial operations that emit more than 10 gy VOC or 100 or
more tons of NO, or CO per year. The point source inventory consists of actual emissions for
the base year 1990, and includes sources in the-six Qzoneville nonattainment area counties and
100-ton VOC sources located in the 25-mile boundary zone.

The Ozoneville Air Pollution Control Agency (OAPCA) was the lead agency responsible
for compiling the point source inventory. It was responsible for identifying point sources
meeting the cutoff criteria, documenting the method used fo calculate emissions from each

source, and summarizing and presenting its findings.
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The remainder Of this section details the point source data collection techniques, the
emission estimation procedures, and provides more detailed tiles of emission estimates.

4.2 COMPILING THE POINT SOURCE LIST

The EPA Procedures document (EPA-450/4-91-016) gives severa possible resources for
compiling an initid lig of potentid point sources, including exiding inventories, date permit
files, county business directories, and even telephone books. Whatever the gpproach, it is
important that a verba description of this activity be included in the inventory report. The
following is an example of how to document this “data gathering” step.

This section describes the method used to develop the initial point source list from which
point source emissions for the 1990 Ozoneville- base year imvenmtory were estimated. This

section is included in order fo demonstrate that the source list is as complete as possible.

Point source data collection activities were initiated by OAPCA in February 1991, after
receiving notification from EPA that the (zoneville Nonattainment Area is a nonattainment
area for ozone. An existing emission inventory, compiled for the Ozoneville 1987 SIP, formed
the starting point for the point source list. The 1987 inventory identified 65 point sources
emitting greater than 25 tpy of VOC, and 23 point sources emitting greater than 100 tpy of CO
or NO, Because of the tower cutoff for VOC sources required for the 1990 inventory, it was

recognized that additional sources would need to be considered.

To supplement the existing point source list, county business directories, local telephone
books, electronic yellow pages, and State industrial directories were consulted to identify
potential sources in the source categories listed in Table 4.2-1 of the EPA Procedures document
(EPA-450/4-91-016). n addition, State and local lists of permitted air pollution sources were

reviewed in order to adequately account for sources that have only recently begun opemtion.

The above procedures identified 16 potential VOC sources and 4 potential CO and NO,
sources in addition to the sources in the 1987 inventory.
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Once dl possble point sources have been identified, a follow-up survey should be
conducted to diminate sources that have ether shut down or that have emissions less than the
dated cutoff vaues, This can be accomplished in severd ways induding:

o Direct plant contact via telephone cals;

. Indirect plant contact via mall surveys,
. Plant inspections, or

. Conaulting ar pollution agency files

These -methods are discussed in more detail in the EPA Procedures document
(EPA-450/4-91-016). In any case, it is important to describe how the final list of point sources
was obtained. An example of how this may be documented follows:

The comprehensive initial list was refined by eliminating facilities that were known to
have closed and those that were found to have no local emission activities (e.g., sales offices,
corporate headquarters, etc.). Each of the point sources on the initial list was contacted by
telephone and administered a screening survey in order to detennine if its emission activity
exceeded the 10 tpy threshold level for VOC, or the 100 tpy level for NO, or CO. Plants or
facilities with annual emissions less than these cut-off levels were eiminated from the

stationary point source list and are now accounted for in the area source inventory.

Based on the screening survey, plants whose emission activity exceeded the threshold
level for any of the three pollutants were then sent questionnaires. The questionnaires were
designed to obtain the site-specific data outlined in the EPA Procedures document
(EPA-450/4-91-016). A copy of the questionnaire used for Ozomeville point source data
gathering is provided in Appendix C. Follow-up telephone calls were made in several cases to
clarify responses. In addition, site visits were performed at several facilities as part of the
survey follow-up activities. These data verification techniques ensured a complete data set for
each point source in the inventory.
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Table 4-1 shows the final point source list and includes the name, location, and

pollutants emitted for each identified source.

TABLE 4-1. FINAL POINT SOURCE LIST « QZONEVILLE NONATTAINMENT AREA

A Axon Gas - 3311 Philips Highway X X X
A Waste Bakers Inc. | 1262 Philips Highway X X X
B ABC Drum Works | 111 Main Street X
'C | Central Power 3746 Big Road X X X
D Bill’s Paints - 16 Main Street X
E The Fixit Shop 8329 3rd Place X
F Squeeky Clean 1919 Bridge Road X

4.3  DOCUMENTING THE EMISSION ESTIMATION PROCEDURES

Once a fina] ligt of point sources has been compiled, emisson estimates must be
determined for each source. Emission estimates for point sources must represent actua
emissions for the base year 1990--permitted emission limits are not acceptable. This means
that emissions from each source must be determined using source test results, materid balances,
or caculations that use gppropriate emisson factors. The method used to determine emissions
should be given for each source and an example cdculation included for each method employed.
If gpplicable, rule effectiveness and seasona  adjustment should be considered for each source.
The documentation for these procedures should enable the reviewing agency to follow the
methodology used, and to independently reproduce the stated emission estimates. An example
of acceptable documentation for emisson estimates for point sources follows:

In the majority of cases, emission estimates for each point source on the Jfinal list were
derived using material balance approaches. AP-42 emissions factors and source test data were
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also used to calculate base year estimates. Rule effectiveness and seasonal adjustments were
included in the emission estimates for applicable source categories. The following equation

was used to account for rule effectiveness and seasonal adjustment:

E EA.I;
L= 2L - C, D)

]

where:
E; = Seasonally adjusted emissions (lb/day)
E, = Annual emissions of VOC, NO, or CO (Ib/year)
T = Throughput for ozone (or CO) season, as g fraction of annual throughput
D = Days in operation per week (days/week)
W, = Weeks of ozone (or CO) season (weeks per year)
C, = Control efficiency
RE = Rule effectiveness

At this point, the inventory report should provide examples of how emissons from the
point sources on the fma list were caculated. The cdculaions in the examples should
incorporate rule effectiveness and seasona adjustment. The examples can be documented as
follows

The following examples show how emission estimates were obtained for the point

sources on the final list.
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Examvle 1

Squeeky Clean
1919 Bridge Road-
Ozoneville, USA

General Facility _Information:
Squeeky Clean is a commercial dry cleaning facility that employs 35 people and operates
six days per week in County A. The facility uses perchloroethylene as a cleaning solvent and

reportedly cleaned 625 tons of clothing in 1990. The amount of perchloroethylene purchased
in 1990 was 150,340 pounds. Assuming that all of the solvent purchased during 1990 was lost
to the atmosphere through evaporation, and because perchloroethylene is considered reactive,
the emissions from this facility were estimated to be 150,340 pounds of reactive VOC. Because
the reported cleaning activity for this facility stayed essentially constant throughout the year, no
seasonal adjustment was applied (Le, T, = .25). This facility is not subject to air emission

regulations and is uncontrolled, so no rule effectiveness factor was applied.

Calculations:

E, T
Eg = D W (I-CG(RE))
_ (150,340 Ibjyr) - (25)
s 6 ( dhys) 13 (uweks)

week yr

E, - 4319 _DVOC_
ozone day
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Example 2

Specialty  Packaging
1934 Cottonwood Drive
Ozoneville, USA

General Facility Information:

Specialty Packaging is a manufacturer of printed flexible packaging material located in

County B. The printing method is jlexogmphy using alcohol-base inks. The company operates

three printing

lines. VOC emissions occur from solvent contained in the ink and solvents used

for equipment clean-up. Each of the potential emission points along the printing lines is

controlled by a vapor capture system combined with a carbon bed adsorption/solvent recovery

control system. A rule effectiveness factor of &) percent was applied to account for variations

in control efficiency over time. The following information for the 1990 base year was provided

by Specialty Packaging and was based on material balances:

jes/sip

Total ink consumption in 1990 = 35,000 gallons;
Total clean-up solvent consumption jp 1990 = 5,000 gallons;

Total quantity of VOC vented to the carbon adsorption system
in 1990 = 193,750 Ibs/yr;

Solvent recovery system measured efficiency in 1990 = 75%
(. 75 Ib recovered/Ib captured);

Employees = 22; and

Operating time = § days per week, 52 weeks per year.

4-7



Calculations:

E, - T

E, = - WS(l-C,(RE))
E, = (193,750 Ib/yr) - [’1 10.75) (0.80)]
s [ days] 13 [weeks]
week r
E =298 Ib VOC
S ozone day
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Example 3

Central  Power
3746 Big Road
Ozoneville, USA

General Facility | nformation:

Central Power operates a base-load steam electric generating plant with seven coal-fired
boilers in County C. Stack tests conducted on the boiler in March 1990 indicated NO, and
VOC emissions of 4,118.6 and 18.1 pound per hour, respectively, and that 70% (12.6 Ib/hr) of
the VOCs emitted from these boilers was reactive. During the emissons test, coal consumption
was reported as 95 tons/hr (2280 tong/day).* The plant continuously operates at maximum
generating capacity, so no seasonal or weekday adjustments were applied.

Calculations:

NO = 4,118.6 Ib . 28 hr  _ 98,8464 |b
* hr ozone day 0zone day

12.6 |bx 24 hr - 302 Ib

voc = hr ozoneday  ozone day

2,280 tons coal x5|b CO - 11,400 Ib CO

CO =
day ton coal ozone day

* This activity level was combined with an AP-42 emission factor for coal (5 Ib CO/ton coal) to
determine CO emissions.
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44  EMISSIONS SUMMARY TABLES

The ultimate products of a point source inventory are the actual point source emissons
edimates. Therefore, it is important that estimates be provided in an easy-to-read format.

Totd emisson estimates should be presented in a table such as the one shown in the
example in Table 4-2, which gives totd point source emisson estimates for VOC, NO,, and CO

from the 9x counties located in the Qzoneville nonattainment area.

Summary tables of emissons esimates by pollutant, by plant, and by each source
category should dso be included. The EPA’s AIRS Facility Subsystem (AFS) and the SIP Air
Pollutant Inventory Management System (SAMS) contain severd preformatted summary reports
that may be used, such as the “Detailed Point Source EMISSION Reports’ in SAMS, the
AFP644 “AFS Plant Emissons Inventory” report, the AFP649 “Emissons Point Summary” in
AFS, and the AFP634 “Emisson Ranking for a Pollutant” in AFS. Sample reports from AIRS
of these formats are shown in Appendix A. States may create their own summary tables, such as
those shown in the examples in Tables 4-3 through 4-5.

4.5  AIRS/AFS POINT SOURCE SUBMITTAL

All point source data must eventudly reside in EPA’s AFS. States may enter their point

source data by either:

. Using the SAMS systems “Create AFS export file” avalable in SAMS
verson 4.1;

J Entering the data directly into AFS on-line; or

. Submitting an AFSformatted transaction file directly to EPA.

The method used to trandfer the data must be documented in the emissons inventory
report as in the following example:
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TABLE 4-2. TOTAL ANNUAL VOC, NO,, AND CO EMISSONS FROM POINT SOURCES
FOR COUNTIES IN THE OZONEVILLE NONATTAINMENT AREA .
1990 BASE YEAR

25,000 71,000
B 30,000 28,000 | 62,000
| c 14,000 | 7.000 | 29.000 n
D 16,000 12,000 22,000
E 50,000 43,000 78,000
F 28,000 18,000 60,000
TOTALS 163.000 130.000 322.000

TABLE 4-3. SUMMARY LISTING OF VOC SOURCES INCLUDED IN
THE OZONEVILLE NONATTAINMENT AREA INVENTORY

Axon Gas A 1,400 8,000
Waste Bakers, Inc. A 10 74
ABC Drum Works B 20 155
Central Power C 18 141
Bill's Paints D 24 210
The Fixit Shop E 437 3,361
Squeeky Clean F 22 193
TOTALS 1.931 12.084
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TABLE 4+4. SUMMARY OF OZONEVILLE NONATTAINMENT AREA POINT SOURCE
VOC EMISSONS BY MAJOR SOURCE CATEGORIES

Storage, transportation and marketing of VOC 1,400 4.0
Industrial Processes 437 2.0
Non-indudtrial - surface coating 24 0.3
Other solvent use 42 0.5
Waste disposa 10 0.1
Other miscellaneous sources 18 o . 1
TOTALS 1.931 7.0

TABLE 4-5. SUMMARY OF NO, AND CO POINT SOURCES INCLUDED IN
HE OZONEVILLE NONATTAINMENT AREA INVENTORY

Centrd Power 18,040 98,856 2,081 11,400
Waste Bakers, Inc. 1,145 7,200 700 4,400
Axon Gas 2,029 11,119 1,051 5,760
TOTALS 21,214 117,175 3,832 21,560
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EPA’s SAMS was used to compile the stationary point source inventory and prepare the
datg for SIP submittal. After running the point source data through the "AFS Edit Checks ”
subroutine, an AFS compatible output file was created using the SAMS utility “Create AFS
export file.” This file was copied onto a floppy disc and submitted to Bill Shoe at the Region 4
office. A copy of the SAMS backup disc containing all the point source data is included in this
inventory o aid the reviewing agency.

4.6 REQUIRED INFORMATION FOR POINT SOURCES

A minimum amount of information about each dationary point source mugt be included in
the emissions inventory report. A list of the required data is shown in Chapter 4 of the EPA
Requirements documents (EPA-450/4-91-010 and EPA-450/4-91-011).

There are severd ways States can satisfy this requirement. Once al the point source
information has been uploaded to AFS, a customized summary report may be created that lists
the required data for each plant. Another option is to use a SAMS Detailed Point Source
Informetion report for each plant in the inventory. An example of a SAMS Detailed Point
Source Information report containing al of the required data for a single point source is shown in
Table 4-6.

Point source data should be submitted as an gppendix to the main inventory report
because, in many cases, hard copies of this information are severd inches thick.
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SECTION 5

STATIONARY AREA SOURCES

This section of the guidance document shows how VOC, NO,, and CO emissions from
detionary area sources may be documented in the emission inventory report. The guidance is
presented mainly in the form of examples. A diverse st of processes (e.g., indudrid
evaporative loss sources, combustion sources, non-industria evaporative |0ss sources, €etc.) are
addressed for the following area source categories:

) Gasoline digtribution losses,

o Dry deaning;

o Graphic ats,

o Cutback asphdt paving;

o Pedticides gpplication;

. Commercia/consumer solvent  use;
J Orchard hegters;, and

° Woodstoves.

A State or locd agency’s inventory documentation should address each digtinct area
source category in a separate section or discusson.  Each discussion needs to clearly delineste
the estimation method used; the emission factor used and its source; the activity data level used
and its source; whether rule effectiveness was gpplicable and, if so, what effectiveness was used
and why; and how emissons were seasondly adjusted to a daily bass.

Section 5.1 contains guidance on how an introduction to the area sources documentation
should be dructured. Section 5.2 provides an example discusson for summarizing total area
source emissons. Sections 5.3 through 5.10 present example documentation for selected area
source categories. The categories were chosen to represent a variety of different source types,
each presenting its own issues. The examples shown here are intended to only offer suggestions
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for how to document area source vaues and do not define totaly prescriptive formats that must
be followed. However, the examples do define the minimum data dements that must be dearly
communicated to EPA as a part of any documentation effort.

5.1 INTRODUCTION

The primary purpose of the introduction is to delineste the area source categories
addressed (and not addressed) in the inventory and to identify any special assumptions or
conditions (eg., emission factors used, activity data used, rule effectiveness use, subtraction of
point sources etc.) that influenced the emisson estimates. An example of a discusson that could
be used to define source category coverage is given below.

Identification of Source Categories Inventoried

All of the area source categories contained in the EPA Procedures document (EPA-
450/4-91-016) were evaluated for emission estimates for the Ozoneville Nonattainment Area

emissions inventory, with the following exceptions.
County A: Emulsified asphalt and orchard heaters
County B: Emulsified asphalt, orchard heaters, and agricultural burning
County C: Orchard heaters and agricultural burning

AU Counties: Open burning, ratural gas well blowouts, silage storage, and all the
small-scale combustion sources (e.g., backyard grills, deep fat fryers,
etc.)

Open burning was not included for any county because open burning is prohibited by
law in all counties. Orchard heaters were not included in Counties A, B, and C because there
are no frult crops in these counties and no other crops were found fo use heating, particularly
during the ozone season. Emulsified asphalt use was omitted from Counties A and B because
the Ozoneville Highway Department indicated that this ferm of paving was not used in either

county. Agricultural burning was excluded for Counties B and C because there is no
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commercial agriculture in these counties and the County Farm Extension Service knew of no

burning practices.

Several of the area source categories contained in the latest EPA Procedures document
under the heading of Previously Uninventoried Source Categories were not included in the
Ozoneville Nonattainment Area emissions inventoty. Natural gas well blowouts were excluded
because there are no natural gas wells in any of the counties. Silage stomge was excluded for
the same reason. None of the small-scale combustion sources identified in the EPA Procedures
document were addressed in the inventory because no suitable emission factors were available
for estimation purposes, activity data were very difficult and expensive to obtain, and the

categories were determined to be negligible contributors to emissions.

Area source emission estimates were genemlly calculated using the recommended
guidance in the EPA Procedures document. Exceptions fp the recommended approaches are
detailed in the individual source category discussions. A summary of area source emissions for

the entire Ozoneville nongttainment area and for individual counties is provided in Section 5.2.

5.2 EMISSIONS SUMMARY

The area source documentation should contain summary tables that report area source
caegory emissons for the entire nonattainment area and for individua counties within the
nonatanment area.  Emissions should be reported on both an annua and an ozone or CO season
dally bass. Table 5 illustrates an acceptable format for total area emissons and Table 5-2
shows summary numbers for an individud county. Examples of AMS-PC summary emissons
reports are given in Appendix B.

5.3 EMISSIONS FROM GASOLINE DISTRIBUTION LOSSES

Emissions of VOC from gasoline digtribution losses are edtimated from information on
gasoline throughput and tank fill methods. Gasoline throughput is determined using population
data and State gasoline use information.
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Tank fill methods may be determined by surveying a percentage of the service daions in
acounty. The method used to fill gasoline tanks affects the amount of VOC emitted, so that the
amount of gasoline ddivered using each tank fill method must be determined. Emisson factors
for each tank fill method are then used with the totd amount of gasoline distributed by each
method to determine total VOC emissions for each method.

Once emissons are cdculated for each tank fill method, total VOC emissions can be
determined. Rule efficiency and ozone season activity are gpplied to the county’s totd VOC
emissions to estimate total VOC emitted per ozone season day.

The following example shows how the procedure for estimating emissons of VOC from
Stage | tank truck unloading in one county may be documented. Note that this is only one part
of gasoline digtribution losses. Both rule penetration and rule effectiveness are illudtrated in this
example. Rule penetration is not explicitly mentioned, but is implicit in the determination of the
number of sarvice dations udng different tank fill methods.

Procedure for Estimating VOC Emissions from Tank Truck Unloading in Countv A

Statewide gasoline consumption date for 1990 were available from the State Commerce
Department, but the data were not apportioned to the county level. Gasoline consumption data
have also been compiled by the Stafe Petroleum Marketers Association, based on 1989 State
gasoline data, population, number of registered vehicles, and number of service stations in the
county. Although this compilation may yield the best estimate of gasoline use, it may
overestimate tank unloading losses. Therefore, in this emission inventory, the number of
registered vehicles in the county was used along with the 1990 estimate of gasoline

consumption to calculate the amount of gas unloaded to tanks in County A.

There were a total of 5,548,562 registered vehicles in the State in 1990, of which
197,236 were registered in County A. In 1990, statewide gasoline consumption was

332 x 10° gallons. Gasoline throughput was calculated as follows:
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County A 1990 gasoline throughput * (3.32 x 10°) ( 197,236 ]

5,548,562

= 118 x 10° gallons

A survey of service stations was conducted to determine the percentage of splash Jill
submerge fill, and vapor balanced systems in County A. The survey attempted to contact 79
(24%) of the 330 service stations in County A, 42 stations were successfully contacted. On the
assumption that the percentage of each fank filling method used by survey respondents was
representative of all service stafions in County A, 47percent of service stations in the county
use the splash JH#l method, 36percent use the submerge fill method, and 17percent use the
vapor balanced method.

To determine the amount of gasoline delivered using each tank fill method, the total
amount of gasoline used in County A was multiplied by the percentage of stations using each

tank fill method, as shown in the following sample calculation:

Amount of gasoline loaded using splashfill method = (118 x 10%) (0.47)

= 5546 x 10° gallons

The amount of gasoline delivered in 1990 in County A for each tank fill method is

shown below:
Tank Fill Method Gasoline _ Delivered
Splash  Fill 5546 x 10% gallons
Submerge Fill 42.48 x 10 gallons
Vapor Balanced 20.06 x 10° gallons

Emission factors for each tank fill method were obtained from Comvilation of Air

Pollution Emission Factors, AP-42.

It was assumed that the percentage of service stations using a particular fill method

corresponded with the percentage of the total gasoline throughput loaded in that manner.
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Emissions were estimated as shown below and total emissions were estimated by adding the

emissions from each tank fill method used within the county.

Emissions from Splash Fill Method

Percent of
= |stations using ( thci)ou“';:y t) (Emission factor)
method roughpu

1,000 gal 2,000 Ib
= 318.9 tonsfyr VOC

Emissions from Submerge Fill Method

Percent of
. ; County . 1 ton
= |stations using ( ) (Emission factor) (-—)
( method ] throughput 2,000 b

= (36) (118 x 10° gal) (7'3 o VOC) ( 1 ton )

1,000 gal /{2,000 b

= 155.1 tons/yr vocC

Emissions from Vapor Balanced Method

_ ( Percent of J ( County ) (Spectﬁc adjusted) ( 1 ton )
t

stations using Yy
method throughput| \ emission factor ) | 2,000 b

= (17) (118 x 10° gal) (0.3 Ib VOC] ( 1 ton )

1,000 gal 2,000 b
= 3.0 tonsfyr VOC

Total 1990 VOC Emissions from Stage | Tank Truck Unloading in County A

318.9 + 155.1 + 3.0 = 477.0 tonsfyr VOC

jes/sip 5-12



Summer day VOC emissons were calculated using a seasonal adjustment factor of 1.0
and a 312day operation schedule. Ozone season daily VOC emissons in County A from
Stage tank truck unloading were 153 tong/day.

54  EMISSIONS FROM DRY CLEANING OPERATIONS

Emissons of VOC from dry cleaning operations may be estimated on a per employee
basis. The following example shows how this estimation procedure may be documented,

Procedure for Estimating VOC Emissions from Dry Cleaning Operations in Countv A

Total VOC emissons from dry cleaning operations in County A were determined on a

per employee bass using the emisson factor provided in the EPA Procedures document.
Emissons were also calculated for a typical ozone season day.

According to County Business Patterns, 1,141 persons were employed in the dry
cleaning industry in County A in 1988 (757 under SIC 7215 and 384 under SIC 7216). Using

the EPA Procedures document emisson factor, emissons for 1990 were calculated as follows:

Total VOC emitted by

dry cleaning operations = (1,141 employees) (2,210 Ib VOC per employee/yr)

= 2,521,610 |b of VOC emitted/yr

= 1,261 tons of VOC emitted/yr

Therefore, 1,261 tons/yr of VOC were emitted from dry cleaning operationsin County A in
1990.

From the EPA Procedures document it was detetmined that there was uniform activity

(2.0) for dry cleaning operations, and that most facilities operated 5 days per week. Seasonally
adjusted emissions were calculated asfollows:
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Daily VOC emissions _ {,261 tons of VOC 1yr \{1 week
during the ozone season yr 52 weeks ) \ 5 days

= 4.9 tons/day voC

Two dry cleaning facilities in County A are reported as point sources in the 1990 State
emission inventory report. Emissions from these two facilities totalled 1,151 .1 Ib (0.58 tons) of
VOC per day. This amount was subtracted from the area source estimate:

4.9 tom VOC - 0.58 tons VOC = 4.3 tons of VOC per day

Therefore, 4.3 tons/day of VOC were emitted from dry cleaning operations in County A during
the 1990 ozone season.

5.5 EMISSIONS FROM GRAPHIC ARTS FACILITIES

Emissions of VOC from graphic arts facilities are determined by using population data
and emission factors from the EPA Procedures document (EPA-45014-91-016). Other sources of
information used in the estimation procedure should be clearly referenced.

Graphic arts facilities with VOC emissons of greater than 10 but less than 100 tons per
year are considered point sources and are subtracted from area source estimates.  Facilities with
emissions greater than 100 tons per year should not be subtracted because they have aready been
excluded from the emission factors

The following example shows how the procedure for esimating emissons for a sngle
county may be documented. Note thet if county population deta are given elsewhere in the
inventory report and they are properly referenced, the information need not be repesated here.

However, the appropriate table or page number where the information is located must be
indicated.
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Procedure for Estimating \VOC Emissions from Graphic Arts Facilities in County A

Emissions of VOC from graphic arts facilities in County A were ‘estimated using the
recommended approach outlined in the EPA Procedures document based on population.
According to U.S. Census data, the 1990 population of County A was 450,000. An emission
factor of 1.3 pounds of VOC per person was applied, as indicated in the EPA Procedures
document. From these data, VOC emissions were estimated as follows:

Total VOC
emissions in = (450,000 persons) (1.3 |b VOC|personfyr)
County A

= 585,000 Ibs (293 tons) VOC|yr

Four graphic arts facilities with emissions of less than 100 tons of VOC per year in
1990 are located in County ‘A. According to the State point source inventory, these four
facilities combined emitted a total of 160 tons of VOC in 1990. This amount was subtracted
from the unadjusted County A fotal of 293 tons to obfain an adjusted total as follows:

Adjusted Total VOCs emitted in County A in 1990 = 293 = 160
= 133 tons VOC/yr

Therefore, 1990 emissions of VOC in County A equaled 133 tons/yr.

A seasonal activity factor (ACF) was used to convert annual emissions to daily
emissions (tons per day) during the ozone season. The ACF represents the number of days of
emissions per week from graphics arts facilities (5 days per week) and any seasonaljluctuation
in production (1.0 = wumiform distribution). These factors were obtained from the EPA

Procedures  document.

ACF = (1.0) (5 days per week) (52 weeks per year)
= 260 days per year

Jes/sip 5-15



1year)

Ozone season day VOC emissions = (133 tons per year VOC) (260 days

= 0.51 tons of voc

Therefore, VOC emitted from area graphic arts facilities in County A equaled 051 tons per
ozone season day in 1990.

5.6 EMISSIONS FROM CUTBACK ASPHALT USE

Emissons of VOC from cutback asphdt use must be estimated for each nonattainment
county. Because VOC emissons from cutback asphdt use are different for different types of
asphdt, the weight of each asphdt type used must be determined. The quantity of each type of
asphat used must be provided on a per volume basis. The volume of each asphalt type must
then be converted to weight by using the dengties of the different asphdt types and ther
components. The sources of information for totd asphdt use and use by type should be clearly
referenced in the inventory report.

The following example shows how the information for obtaining VOC emissions from
cutback asphalt use in one county can be presented. Total State VOC emissions were
gpportioned to the county level on a vehide-miletravelled (VMT) basis. However, other
methods may be used. Example documentation is shown below.

Procedure for Estimating \VOC Emissions-from Cutback Asphalt Use in County A

Emissions of VOC from cutback asphalt usein County A were estimated by first
determining total 1990 cutback asphalt usage. This information was obtained from the Asphalt
I nstitute in Washington, D.C. According to the I nstitute, 3,871 tons of cutback asphalt were
used in County A in 1990.
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2,000 )
Total State cutback asphalt use = 3,871 tons * ( "’) * (0 45 ’Cg)

ton b

= 3,483,900 kgfyr

XYZ Company, a State highway construction contractor, was contacted for information on the
amounts of different types of cutback asphalt used in the State. According to XYZ, 90 percent

(by volume) of the asphalt used in the State in 1990 was rapid cure, and 10 percent (by
volume) was medium cure. No slow cure was used in the State in 1990.

Each type of asphalt has a different diluent density. The densities for each asphalt type
were obtained from AP-42. The EPA Procedures document notes that the average diluent
content of cutback asphalt is 35 percent. This information was used to calculate the density of
the combined cement and diluent and then the volume of each type of asphalt used. Once the
volume and density of each asphalt type were known, tons used could be determined. Total use
on a per volume basis was calculated as follows.

Densities from AP-42:

Cement density = 1.1 kg/P
Rapid Cure diluent density = 0.7 kg/t
Medium Cure diluent density =0.8 kg/P

Rapid Cure Density (Diluent and Cement)

- 07 kg (0.35) + 1.1 kg (0.65) = 0.96 kg
? diluent { cement [}

Medium Cure Density (Diluent and Cement)

_( 0.8 kg ) (0.35) +( 1.1 kg ) (0.65) = 0.995 kg

¢ diluent 0 cement ¢
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The total weight of asphalt used was calculated using the following procedures.

Total asphalt _ | Volume of | [ Density of ) . ( Volume of ) ( Density of )
weight \Rapid Cure) \Rapid Cure Medium Cure) \Medium Cure

Volume of | (0.96 kg Volume of ) 0.995 kg
3,483,900 kg = (Rapid Cure) ( 0 ) ¥ (Medium Cure )

Volume of ) (0.96 kg Volume of ) 0.995 kg
3,483,900 kg = 9 (Rapid Cure) ( ) ) * (Medium Cure )

Therefore, 361,588 liters of medium cure asphalt were used in the State in 1990 and
3,254,292 liters of rapid cure asphalt were used in the State in 1990.

The diluent is the source of VOC emissions. The following procedure was used to

determine the total weight of diluent for each type of cutback asphalt used.

In order fo estimate the amount of VOC emitted from cutback asphalt use in 1990, the
total weight of diluent used was determined. To determine the weight of each type of diluent
used, the known volumes of each asphalt type used were multiplied by the density of each
asphalt type and the diluent fraction.

Rapid Cure:

(3254292 0 » (035 dilumt)(ﬂl‘-kg)- 808,692 kg of diluent

Therefore, total weight of rapid cure diluent used statewide = 808,692 kg/yr.

Medium Cure:

(361,588 §) * (0.35 diluent) (0'891‘8 ) = 101,245 kg of diluent
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Therefore, total weight of medium cure diluent used statewide = 101,245 kg/yr.

From AP-42, it was determined that 95 percent of rapid cure diluent and 70 percent of
medium cure diluent evaporates as VOC. VOC emissons for each type of diluent were

calculated using the following eguations:

Rapid Cure:

.95 kg VOC

808,692 kg diluent . = 768,257 kg VOC
kg diluent

Medium Cure:

101,245 kg diluent * (970K VOC) o 76872 kg VOC
kg diluent

Total 1990 VOC emissions for the State were determined by adding the emissions from

rapid cure and medium cure diluents and converting them to tons of VOC emitted as follows:

839,129 kg VOC * (2.2 lhs) x ( 1 ton )_ 923 tonsfyr VOC

kg 2,000 Ibs statewide

Therefore, total 1990 VOC emissions from cutback asphalt paving in the State equaled
923 tons.

Total State emissons were apportioned to County A according to the percentage of VMT
in that county. According to the State Department of Transportation, total State VMT in 1990
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were 35,000,000 and total County A VMT were 456,000. VOC emissions for County A were

calculated as follows;

Total State VMT = 35,000,000 miles
County VMT = 456,000 miles

Total VOC

County VOC emissions a |-SS9OmS | 4 (County YMT)
State VMT

- 39 tons voc (456,000)
35,000,000

= 1223 tons of VOC

Therefore, total 1990 VOC emissions in County A from cutback asphalt use equaled 12.2 tons

per year.

Cutback asphalt application is not prohibited in the summer in the State, so no seasonal
adjustment factor was applied to total VOC emissions. No weekly activity factor is given in the
EPA Procedures document, so a S-day-per-week activity factor was assumed. The amount of
VOCs emitted on a typical ozone season day was estimated using the following equation:

VOCs emitted per _ (emissions) (1 week) ( 1 year )

0zone season day per year | \ 5 days | \ 52 weeks
- (12.2 tons) (.0038)
yr

= 0047 tons per day

Therefore, VOC emissions in County A from cutback asphalt use equaled 94 pounds/day for a

typical ozone season day.
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5.7  APPLICATION OF PESTICIDES

I n this example, the sample procedures that could be used to estimate emissions of VOC
from the application of pesticides to crops are documented. Emissons numbers were caculated
for the use of one pedticide, Atrazine, on two different crops corn and sorghum. This example
is a amplified verson of what is likely to be needed for areas with a large amount of agricultura
activity where more than one pegticide is likdy to be used. Generdly, data on pedticide use are
hard to obtain, so the preferred emissons estimate approach becomes one that is linked to the
amount of crops grown in the county. County Extension Agents or State university agriculture
departments can be contacted to identify the types of pesticides used on a given crop and their
application rates.

Procedure for Estimating VOC Emissions from Application of Atrazine in County A

In order to determine emissions from Atrazine use, the primary crops treated with this
pesticide were first identified. Corn and sorghum crops used the largest amount of Atrazine
according to the County Agricultural Extension Service. The methodology used to estimate
emissions involved determining the number of acres in corn and sorghum in County A, the
amount of Atrazine applied to the crops, and the reactive fractions of both the active and
inactive components of the pesticide.

The acreage devoted to corn and sorghum crops for the County in 1990 was defermined
from data from the State Department of Agriculture (State Crop Statistics, 1990). In 1990,

150 acres were devoted to sorghum production and 500 acres were devoted to corn production.
It was estimated that Atrazine was used on 56percent of the corn crops and on 73 percent of
the sorghum crops. The average usage rafe of Afrazine was 3.8 pounds per acre on corn crops
and 4 pounds per acre on sorghum crops.

Total corn acreage

using Atrazine = (0-56) (500 Acres)

= 280 acres of corn treated with Atrazine
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Total sorghum qacreage _ . 73
usng Atrazne © )(150 Acres)

= 1095 acres of sorghum treated with Atrazine

Total Atrazine 3.8 Ibs
usedon corn ™ (280 Acres) ( acre )

= 1,064 Ibs OF Atrazine used in 1990

Total Atrazine _ (109.5 acres) 4 Ibs
used on sorghum acre

= 438 lbs of Atrazine used in 1990
Total amount of Atrazine used on all crops = 1,502 Ibs

Emisson factors were determined by computing a weighted sum of the proportions of
active and inert ingredients; the reactive fractions served as weights. The State Agricultural

Extension Agent at State University provided the following information:

Percent active ingedients for Atrazine = 47%
Reactive fraction of active ingredients = 90%.
Percent inactive ingedients for Atrazine = 53%
Reaction fraction of inactive ingredients = 60%.

Emissions from _ Total amount of + Total amount of
Atrazine ¥ Atrazine u 47) (0 90) Atrazine used (0.53) (0.60)

= 635 + 478
= 1,113 Ibs VOC
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Therefore, total 1990 emissions from the use of Afrazine in the County were 1,113 lbs VOC/yr.

From the EPA Procedures document, the seasonal adjustment factor for pesticide use
is 1.3 and the number of activity days per week is six.

Ozone season Total Atrazine
daily VOC emissions = | VOC emissions (1.3)( 1 year )(1 W“’")
from Atrazine use per year 52 weeks 6 days

= (1,113 lbs YOC) (1.3) (0.0032)
= 4.6 Ibs of VOC emitted

Therefore, the total daily VOC emissons form Atrazine use in County A per ozone season day
is 4.6 lbs or 0.0023 tongday.

5.8 EMISSIONS FROM COMMERCIAL/CONSUMER SOLVENT USE

The example in this section shows how to document the procedure for estimating VOC

emissons from commercia/consumer solvent use by using a per capita emisson factor.

Procedure for Esimating VOC Emissons from Commercial/Consumer Solvent Use in
County A

Emissions from commercial/consumer solvent use were determined using the emissions-
per-capita method described in Section 4.3.8 of the EPA Procedures document. Emissions
were calculated for a typical ozone season day.

County population satistics were obtained from the Ozoneville Department of Human
Statistics publication Ozoneville_Population_Gronth Rates and Projections - County level
Analyss.  This publication estimated 1990 population in County A to be 450,000 people. A
yearly emisson factor of 6.3 Ibs of VOC emitted per person from commercial/consumer solvent
use was obtained from the EPA Procedures document. This emisson factor was used with the

total population to determine yearly VOC emissons as follows.
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Yearly VOC emitted X
from Commercial/Consumer _ ( County ] 6.3 Ib YOC
solvent use in pulation) ( person
the county

= (450,000 persons) (6.3 Ib VOC/person/yr)
= 2,835,000 [bs VOC emitted|yr
= 1,418 tons VOC emittedfyr

Therefore, 1,418 tons/yr of VOC from commercial/consumer solvent use were emitted in

County A in 1990.

According to the EPA Procedures document, VOC are emitted from solvent use in a
uniform manner for the whole year. Emissions for a typical ozone season day were calculated

as follows:

VO,C emissions per (1,418 tons VOC per year) l_ye_a_r_)
ozone season day 365 days

= 0.37 tons VOC emitted|day

Therefore, 0.37 tons VOC/day were emitted in County A from commercial/consumer solvent

use for a fypical ozone season day in 1990.
59 ORCHARD HEATERS

Some area source categories may be goplicable to a given nonattainment area, but are
dther nat present in large enough quantities to produce ggnificant emissons, or may not have

been used in 1990. These facts should be noted in the inventory report. The fallowing example
shows how to document a category thet is bdieved to be negligible or nonexiden.
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According to the State Department of Agriculture, orchard heaters were not used in the
inventory counties during 1990. This fact was confirmed through telephone calls to the
County A Agricultural Extension Agent. The Extension Agent indicated that orchard heaters
are not used in the County because hard freezing,not just borderline freezing, weather can
occur. Under these conditions, orchard heaters fail to warm a sufficient volume of air to save
a cold-sensitive crop. Therefore, emissions from orchard heaters were estimated as zero.

5.10 WOODSTOVES AND FIREPLACES

This example illustrates documentation for a CO emisson category. In the following
example, County A has had a regulation banning uncertified soves snce 1988. Because CO
emissions depend on stove type, the State used a survey to estimate both the number of
woodstoves and fireplaces in County A as wel as stove type. This example is for an inventory
in a County that is nonattainment for CO. For an ozone inventory, woodstove and fireplace
emissons may be negligible because the ozone season is usudly in the summer.

A mail survey was developed for estimating CO emissions from woodstoves and
fireplaces using methods suggested im: the Guidance Document for Residential \Nood
Combustion Emission Control Measures (EPA-450/2-89-015). Survey data were used to
estimate the percentage of homes in County A burning wood and the average amount of wood

burned in a season. It was assumed that the survey results were representative of County A as

a whole, and thus were applied to the entire County.

The CO emission factors for fireplace and woodstove use were given for tons of wood
burned, requiring that the survey data, in cords, be converted to tons of wood using a fonnula
from the EPA wood combustion guidance document. Once the tetal amount of wood burned
was determined, the amount of wood burned in fireplaces and woodstoves was calculated.

When the amount of wood burned in woodstoves in County A was known, the average wood
use per stove fype was calculated. Total CO emissions were then determined for each
woodstove type and fireplaces for the 19894990 heating season. Rule effectiveness was applied

-
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to certified woodstove emissions. A seasonal adjustrment was used to calculate CO emissions

for a typical CO season day.

The following survey results were assumed to be representative of County A wood use:

o 14% of the respondents bum wood;
. The average amount of wood burned was .25 cords per household;
. 60% of the wood burned was used in fireplaces;
o 40% of the wood burned was used in woodstoves;
o 20% of woodstoves are non-certified; and
o 26 of woodstoves are cert{fied, and of these:
. 65% are non-catalytic woodstoves
. 35% are catalytic woodstoves.

According to County A tax records, there are approximately 28600 single-family homes
in the County. Fourteen percent (4,004) of County A’s homes are assumed to have burned
wood in 1989-1990. If 0.25 cord of wood were burned per home, then approximately
1,000 cords of wood were burned in the 1989-1990 heating season.

The density of the wood burned was needed to convert cords of weed to fons of wood.
Wood density differs with wood fype. The survey found that about 5@ percent of the wood
burned was white oak, 40 percent hickory, and 10 percent southern pine. A composite density
was determined for the wood burned in County A. Wood density information was obtained

from Appendix A of AP-42. A conversion factor, (the volume of a cord of solid wood =
80 ft’/card), from the EPA wood combustion guidance document, was used with wood densities

to convert cords to tons.
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Density of wood burned = 50% (white oak) + 40% (hickory) + 10% (southern pine)

= 0.50 (%fb) + 0.40 (4;31b] +0.10 (4;3”’]

- 47.2 lbs
ﬁ,]

Conversion Fauation Examples:

Fireplace Total number Percent of Volume o Density of
average yearly = |of cords burned| * |wood burned| * | a cord of | * | the types of
wood use per year in fireplaces solid wood wood burned

= (1000 Cords) * (0.60) * (80 ﬁ3) . [47.2 lb]

cord 13
2,265,600 [bs
= wood used = (_1 ton )
in fireplaces ~ \ 2000 lbs

= 1,133 tons woodfyr used in fireplaces

Woodstove ofzt:rl d:'l ub':" z: d Volume o Density of
average Yyearly = er vear * | a cord of | * | the types of
wood use pery solid wood wood burned

in woodstoves

- (400 cords) * (so ft’) . (47.2 lbs)
cord Sl

= 1,510,400 [bs of wood burned
= 755 tons of woodfyr used in woodstoves
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Emission Calculations

Total Total amount \ ( Emission -
emissions from = |of wood burne d) f1ctor for] (Conversmn factor 1 ton)
fireplaces in fireplaces replaces 2000 Ibs

(1133 tons) « (170 lbs co) ,( 1 ton )

ton wood 2000 [bs

96 tom COfyr
. EMitted by fireplaces
in County A for the
1989 -90 season

The emission factor forjireplaces, 170 Ib CO/ton of wood, was obtained from AP-42,
Section 1.9. There are no regulations affecting fireplace burning in County A, so rule
penetration and rule effectiveness were not applied to the fireplace emission calculations.

In order to calculate emissions from woodstoves, activity levels were calculated for each
stove type. Survey results and regional sales data were used to determine the number of
different types of certified stoves sold since the 1988 regulation banning the sale of uncertified
stoves. Specific emission factors for each stove type came from AP-42 and are shown below.

755 tons of wood were burned per year by woodstoves in County A.

Amount of wood burned by non-certified stoves:

% of tons of
= |non-certified| * | burned in
woodstoves woodstoves

= (0.20) * 755

= 151 tons of wood
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Amount of wood burned by certified stoves:

( % of stoves ) % use of Total amount
- ! * |specific certified| * | of wood used
that are certified Stove type in woodstoves

Non -catalytic = (0.80) (0.65) * 755 = 393 tons of wood bunted
Catalytic = (0.80) (0.35) * 755 =211 tons of wood burned

Control efficiencies for each stove type were obtained by calculating the ratio of the control
emission factor to the non-control emission factor.

260 3. 7% 78 1%
[1 ) (ﬁ)} x 100 = \odiction & 270 - reduction

The CO emission factors, by stove type, are summarized below:

Stove Tvype. Emission _ Factor Control Efficiency (%)
Fireplace 170 Ib CO/ton wood 0
Non-certified Stoves:

Conventional  non-catalytic 270 Ib COfton wood 0
Certified stoves.

Non-catalytic 260 b CO/ton wood 3.7

Catalytic 78 Ib COfton wood 71

Emission calculation for conventional non-certified woodstoves:

= | tons of wood burned
by non-certified stove

. (51 tonS - (270 3 co)( 1 ton ]

ton wood ) \ 2000 Ib

) (CO emisson factor)

= 20. 4 tonsCOfyr
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Rule effectiveness was factored into the emission estimate as follows:

Certified non-catalytic stove emissions:

Uncontrolle

emission dJ « [1-(Control Efficiency) (0.80 Rule Effectiveness))

i ( Wwd) ) Jactor

burned

270 b CO

) r
= (393 tons of wood) (‘m b ood) . [1-(037) (0.80)]

= 102,960 Ibs of CO [—100__
2,000 Ibs

» 51.5 tons of COlyr

Catalytic stove emissions:

Wood Uncontrolle
B (b ; d) « | emission |« [1-(Control Efficiency)) (0.80 Rule Effectiveness)
urne Jactor

270 b CO
» (211 fons of wood) (m] . [1-(71) (80)]

2,000 Ilbs
= 12.3 tons of COfyr

= 24,611 Ibs of CO ( 1 zon )

Total emissions were calcuhted by adding. together the emissions from each stave type
and fireplace emissions:

Total Fireplace  Lmissions from  Emissions from  Emissions from
emissions from = emis‘;iom + non-certified + non-catalytic + catalytic
County A woodstoves certified stoves woodstoves
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Total

o = (96 tons CO) + (20.4 tons CO) + (51.5 tons CO) + (12.3 tons CO)
emissions

= 180 tons CO per year

The fotal yearly CO emissions were adjusted to represent typical daily emissions during
the CO season. The State assumed that 70percent of the yearly wood combustion occurred
between November and February (120 days). The Seasonal Adjustrment Factor (SAF) was
calculated according to Section 584 of the Procedures document.

% of wood

burned in “"S""] (12-montk period)

SAF =
season length

o (70,
[4 months] (12 months)

=21

CO Emissions for a Typical CO Season Day

. Yearly (SAF)
EMISSIONS (Number of

activity days

(52 weeks)
week

. 180 tons CO , 2.1
r (7 days ) (52weeks)

week

. 1.04 tons CO
day
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SECTION 6

NON-ROAD MOBILE SOURCES

This section of the guidance document provides indructions and examples for
documenting VOC, NO,, and CO emisson from non-road mobile sources. The categories that
are specified for incluson in an emisson inventory report, as given in the EPA guidance

document Procedures for Emisson Inventory_Preparation. Volume 1V: Mobile Sources
(EPA-450/4-8 1-026d), are:

o Aircraft;

L) Locomotives,

o Agriculturd  equipment;

o Indugtrid  equipment;

o Condruction  equipment;

o Lawn and garden equipment;

o Marine vessels (commercid and recreationd);
o Non-road motorcycles;, and

° Snowmobiles.

In February 1992, EPA’s Office of Mobile Sources (OMS) announced that it would
prepare 1990 base year emission estimates for selected non-road categories for extreme, serious,
severe, and moderate nonattainment areas. The categories to be addressed included dl of the
primary non-road source types except arcraft, locomotives, and commercial vesss.

Example documentation is given beow for the agriculturd equipment (Section 6.2) and

locomotive (Section 6.3) non-road categories. The examples indicate the minimum level of
documentation that should be provided to support non-road emisson estimates,
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6.1 INTRODUCTION

The introduction to the non-road mobile sources section should identify which source
categories are addressed in the inventory. If a source category from the EPA’s ligt of categories
was not included in the inventory, this needs to be specified and a reason given for the omisson.

The introduction should specify whether any OMS estimates were used in the inventory
report or whether the State determined any or al of its own emisson edimates. If OMS
estimates were used and documentation for the OMS vaues is available, the documentation
should aso be included.

6.2 AGRICULTURAL EQUIPMENT EMISSIONS

Emissons from agriculturd equipment result from fud combustion; therefore, county-
specific information on fue use for this type of equipment is needed in order to use AP-42
emisson factors to edimate emissons. The documentation should include fue use data and

identify the source of the data

Typicaly, fud use data are derived. The derivation procedure and associated references
must be clearly documented. Such documentation should begin by describing the gpproach used
to estimate emissons and by presenting the county-specific deta with references. If the approach
outlined in the EPA mobile sources document (EPA-450/4-81-026d) is used, the county-specific
information should include:

° Equipment counts,
o Cultivated acres, and

o The ratio of gasoline use to diesd use for 1990, if different from the year
in which the equipment counts were made.

An example of how this information can be presented is given below.

-

‘Jes/sip 6-2



To determine whetherfuel use data for agricultural equipment were available, the
State FGH Department of Commerce was contacted. The Department representative indicated
that data specific to agricultural use are not collected (Ref. 1). Therefore, emissions were
estimated using guidance provided in the EPA _Procedures for Emission Inventory Preparation
Volume IV: Mobile Sources (EPA-450/4-51-026d).

The 1987 Census of Agriculture was used for equipment counts (Ref. 2). These data
are summarized by county in Table 6-1. Inform&on on the percent of equipment that is
gasoline-powered and the percent that is diesel-powered was determined from figures provided
in AP-42. AP-42 does not differentiate between the different types of general purpose
equipment, or between the two sizes of tractors that the Census of Agriculture tracks; therefore,
the percentages for the category were applied.

Both county agricultural extension services in the nonattainment area were contacted to
determine the number of cultivated acres so that equipment counts could be extrapolated from
1987 to 1990 (Refs. 3, 4). Data on cultivated acres in State FGH are summarized in Table 6-2.

References:

L. Telecon. A. Smith, State FGH Air Quality Division, with B. Jones, State FGH
Department of Commerce. November 10, 1991.

2. U. S. Department of Commerce, Bureau of the Census. 1987 Census of Agriculture.
Volume 1 Geographic Area series Part 33 State Y State and County Data. Issued July
1989. pp. xx.

3. Telecon. A. Smith, A, State FGH Air Quality Division, with T. Brown, Reporting
Company. November 10, 1991.

4. Telecon. A. Smith, State FGH Air Quality Division, with T. Brown, Reporting
Company. November 10, 1991.
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TABLE 6-2. CULTIVATED ACRES IN STATE FGH

A 44,138 39,340
B 37,803 36,103
TOTAL 81,941 75,443

The 1990 fud use per acre cultivated is derived from the eguipment counts, annud fud
use data, average annud fud throughput for agriculturd equipment [Table 3-2 of the EPA mobile
sources document (EPA-450/4-81-026d], and the number of cultivated acres. Each step in the
cdculation and the appropriate references should be included in the emisson inventory report.
An example of how to present fud use is shown in Table 6-3 and in the following paragraphs.

The 1987 fuel use by agricultural equipment was estimated using the 1987 equipment
shown in Table 6-1 and the average annual fuel use dam provided in the EPA mobile sources
document (EPA-450/4-81-026d) (see Table 6-3). Diesel use was adjusted by a factor of 1.4 to
normalize the diesd and gasoline uses on an equivalent energy basis, according to the

ingructions in the mobile sources document.

Because ofthe similarity in the number of acres fanned in 1987 and in 1990 and the
expense of new equipment, it is unlikely that the ratie of gasoline-to-diesel use would have
changed during that time It wastherefore assumed that the mtio in 1990 remained the same
as in 1987. Total 1990 fud use was estimated by calculating the 1987 fuel use per acre and
multiplying this value by the number of acres cultivated in 1990, as shown below:
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(total 1987 fuel use)
(1987 cultivated acres)

Total 1987 fuel use per acre =

_ (total 1987 gasoline use + 1987 diesel use)
(8 1%l acres)
- (1,229,476 + 1,462,448 gals)
81,941 acres

- (2,691,924 gals)
81,941 acres

= 32.9 gals per acre

Total 1990 fuel use = (total 1987 fuel use per acre) (1990 cultivated acres)

= 32.9 gals per acre x 75,443 acres
= 2,482,075 gals

Once the 1990 fuel use has been estimated, it must be dlocated into four uses:
(1) gasoline-powered tractors, (2) diese-powered tractors, (3) gasoline-powered "nontractors”
(Le, other agricultural equipment), and (4) diesd-powered “nontractors. " If data are unavailable
for the inventory year, the assumptions made in usng data from other years must be clearly
dated. Each step in the dlocation procedure should be shown. An example of how the
documentation may be provided is given below.

The amount of fuel used by tractors compared to other agricultural equipment was also
derived assuming theratio of fuel use by the two categories of equipment for both fuel fypes
remained the samein 1990 asit wasin 1987. Using the data from Table 6-3, fuel use by type

was calculated as follows:
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_ 1987 gasoline use
1990 gasolineuse = (1990 fuel we) | — g0 fuel we

1,229,476 gals)

= (2,482,075 gals) (2’ s

= 2,482,075 gals x 0.46

= 1,141,755 gals

1990 fuel use - 1990 gasoline use
2,482,075 gals - 1,141,755 gals
1,340,320 gals

1990 diesd use

1987 gasoline use by tractors
total 1987 gasoline use |

1990 gasoline _ _
use by tractors ~ (1990 total gasoline use) x (

975,074 gals )

= 1,340,320
gals x (1,229,476 gals

= 1,340,320 gals x 0.79

= 1,058,853 gals
1990 gasolineuse _ total 1990 1990 tractor
by other equipment - gasoline use ~ use of gasoline

= 1,340,320 gals - 1,058,853 gals
= 281,467 gals
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use by tractors
total 1987 diesel use

1987 diesel ]

1,288,333 gals]
1462,448 gals

= 1,340,320 gals x 0.88
= 1,179,482 gals

= 1,340,320 gals x (

1990 died 1990 died
use by other = fotal 1990 /by other
equipment equipment

= 1,340,320 gals - 1,179,482 gals
= 160,838 gals

diesel use

The emissiomr esimation procedure should show the fud use by tractors and other
agriculturd equipment separatdy and the emisson factors that were goplied. The AP-42
emisson factors are available for hydrocarbons (HC), carbon monoxide (CO), and nitrogen
oxides (NO,); therefore, goediaion information is nesded to determine VOC emissons. From
EPA documents on VOC spediation, the fraction of the totd HC emissons that are reactive VOC

Is 0.95 for diesd-powered equipment and 0.97 for gasoline-powered equipment.

Once the anud emissons have been esimaed, they mus be temporaily dlocated to
edablish emissons on typicd ozone season and CO season days. The data on farming activity
usd to drive these daly emissons should be dearly documented and referenced as shown beow.

Agricultural activity in State FGH begins in early April and continues through October,

a total of seven months. Although equipment yse may occur only during certain portions of
this time provide, the county agriculturgl extension services could not provide more specific
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information on use because different crops are put in at different times. Therefore, equipment

use was considered to be continuous throughout this period.

The seasonal adjustment factor for the ozone season (June, July, and August) was
based on constant operation of equipment during the seven-month agricultural activity period.
Thus, the seasonal adjustment factor is:

1.0
—x12 =17
7

The seasonal adjustment factor for the CO season (December, January, and February)
IS zero because no agricultural equipment is used during these months.

To approximate daily emissions, the work week was assumed to be six days. Emissions
for a typical ozone season day were calculated as follows:

(316,796 Ibsfyr) x 1.7

=1 726
(6 days/wk x 52 wks/yr) b losfday

VOC emissions =

(4,399,303 Ibsfyr) x 1.7
(6 days/wk x 52 wksfyr)

CO emissions = - 23,971 Ibs/day

(642,104 Ilbsfyr) x 1.7

NO, emissons =
(6 days/wk x 52 wksfyr)

= 3,499 Ibs/day

The HC evaporative loss emisson factor requires that the equipment counts rather than
the fuel use be known, The information used to derive base year equipment counts should be
dearly shown. The resulting tractor emissons and emissons from other agriculturd equipment

should then be summed to determine annua pollutant-specific emissions from this source
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category. Table 6-4 provides one way in which the emisson estimation procedure can be
presented.

6.3 LOCOMOTIVE EMISSIONS

Origind guidance for estimating emissons from locomotives was contained in Chapter 6
of the EPA mobile sources document (EPA-450/4-81-026d). This chapter has been sgnificantly
revised and the Final Draft verson has been available since the end of 1991. The revisons are
incorporated into an updated Volume 1V mobile sources document, which should be distributed to
the EPA Regiond Offices in March of 1992. The emisson inventory documentation should State
whether the revised estimation procedures were used. If not, the aternative source of
information should be provided, dong with a judification for its use.

If the revised estimation procedures were used, they should be discussed and any
deviations noted and judtified. For ingance, the estimation procedures provide a recommended
method for estimating emissons, as well as an dternative method and specific talloring options.
The inventory documentation should discuss any dternative method or specific talloring options
used.

The EPA mobile sources document classifies railroads into three categories according to
sze (based on revenues): Class |, Class I, and Class I1l. Locomotives within each railroad
class are further divided into two categories line haul locomotives, which perform line haul
operdions, generdly traveling between distant locations, and yard (or switch) locomotives, which
perform yard operdtions, primarily moving railcars within a particular rallway yard.

For the purpose of estimating emissons, railroads are separated into three categories.
(1) Class | Line Haul Locomoatives, (2) Class [] and Class Il Line Haul Locomotives, and
(3) Yard Operations. Different methods are used to estimate emissions from each category;
therefore, each category should be discussed separately.
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For Class | locomatives, traffic dendty and a fud consumption index must be determined.
A description of how these were determined and the sources of data should be provided, aong
with a lig of the emisson factors used and an example cdculation. For Class |1 and Class ||
locomotives, a description of how fud consumption was determined and an example emisson
edimation caculation should be provided.

The yard operations discusson should include a list of the railway yards contacted and the
number of yard locomotives a each yard. Agan, the emisson factors used should be lised and

an example cdculaion shown.

Emissions from al three categories should be converted from annua to daly emissions.
Because rallroad activity is generdly congtant throughout the year, annud emissons can be

divided by 365 days to obtain dally emissons.

An example of how the locomotive emissons documentation might be presented is shown
below. The example is for one county and one pollutant (CO). Emissons for other counties and
pollutants would be done the same way. Tota annua emissons are converted to daily emissions
a the end of the example below.

Locomotive Emissions

For estimating locomotive emissions in Train County, EPA’s Final Draft verson of
Procedures for Emission Inventory_Preparation, Volume 1V: Mobile Sources, issued to the
EPA Regional Offices in March of 1992, was used.

Class | Line Haul Locomotives--Class | emissions were calculated by multiplying fuel

consumption by an appropriate emission factor. The determination of Class | fuel consumption

and the source of the appropriate emission factor are discussed below. Fuel consumption was
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obtained by dividing the traffic density in gross ton miles (GTM) by the fuel consumption index
in GTM per gallon (GTM/gal), as shown below..

Fuel consumption = Traffic density/fuel consumption index

Only one Class | railroad system operates in the inventory area. This system is owned
and operated by Company A. Traffic dens@ for the entire state was obtained directly from the
Association of American Railroads in Washington, D.C. Because the traffic density obtained
was for the entire state, Company A was contacted to determine where Tmin County
boundaries intersected the frack segments. The Class | Train County fraffic density, excluding
locomotive weight, was 1,117,047,000 GTM

The Interstate Commerce Commission’s (ICC) annual ”R-1 " report was obtained for
Company A data. Copies of Schedules 750 and 755 are shown in Table 6-5. Annual fuel
consumption from line 1 of Schedule 750 is 48,007,195 gal. Because traffic density excluded
locomotive weight, total gross ton miles were obtained by subtracting line 98 from line 104 of
Schedule 755: 24,703,611,000 GTM. Therefore, the fuel consumption index for Company A
is:

24,703,611,000 GTM _ 515 GIM
48,007,195 gal gal

As documented previously, the fuel consumption is obtained by dividing the traffic
density by the fuel consumption index. Therefore, fuel consumption for Class | line haul

locomotives in Tmin County equals 2,169,025 gallons:

1,117,047,000 GTM

= 2,169,025 gal
515 GTM per gal

Fuel consumption =

Jjes/sip 6-14
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From the EPA Procedures, the CO emission factor is 0.0626 bs/gal. Class | emissions
were obtained by multiplying fuel consumption by the emission factor.

Class | emissions = (2,169,025 gal) (0.0626 lbs) ( 1 ton )

gal 2,000 Ibs

=67.9 tons per year

Therefore, 1990 Class | line haul locomotive emissions for Train County were 67.9 tons per

year.

Class Il and 11l Line Haul Locomotives--Class Il and Class Il emissions were also

calculated by multiplying fuel consumption by an emission factor. There are only two Class Il
and Class Il railroads in Tmin County. -Both were contacted directly to obtain fuel
consumption data. Representatives from each company verbally communicated fuel
consumption data for their company in Train County, which are given below:

Company B = 57,000 gal
Company C = 283,500 gal

Total = 340,500 @

As with Class | line haul locomotives, the CO emission factor from the EPA Procedures
is 0.0626 Ibs/gal. Class Il and Class Il line haul locomotive emissions were obtained by

multiplying fuel consumption by the emission factor.

Class 11 and 111 emissions = (340,500 gal) (0-0626 ’bs) ( 1 ton )

gal 2,000 Ibs

= 10.6 tons per year

Therefore, 1990 Class Il and Class Il line haul locomotive emissions for Train County were

10.6 tons per year.
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Yard Operations--Emissions from yard opemtions were calculated by multiplying the

number of yard locomotives by annual emissions per yard locomotive. Only three companies
operate rail yards in Train County. Railway yard managers for Companies A, B, and C were
contacted for the number of yard locomotives at each yard in Trgin County.

Company Number of Yard Locomotives
A 5
B 2
C 4

TOTAL 11

According to the Procedures, the CO emission factor per locomotive is 7,375 Ibs/yr.

Yard emissions = (11 locomotives) (7’375 Hm)( 1 ton )

yr 2,000 Ibs

= 40.6 rons per year

Therefore, 1990 yard operations emissions for Train County were 40.6 tons per year.

Total CO Emissions for Train County

Total annual CO emissions from locomotives in Train County are shown in the second
column below. Because railroad traffic is relatively constant through the year, the seasonal
adjustment factor is 1.0. The annual CO emissions were divided by 365 days per year and the

results are shown in the third column. The 1990 fotal daily CO emissions for Train County
were 0.33 tons.

Tons CO Per Year Tons CO Per Day
Line haul - Class | 67.9 0.186
Line haul - Classes Il & 111 10.6 0.029
Yard Operations’ 40.6 0.111
TOTAL. 119.1 0.326
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SECTION 7

ON-ROAD MOBILE SOURCES

This section of the guidance document provides information and examples for reporting
on-road mobile source emission esimates. The guidance is based on the reporting requirements
for mobile sources as described in the EPA Requirements Documents (EPA-450/4-91-010 and
EPA-450/4-91-011). The section is divided into sx subsections. Introduction, VMT Estimation
Procedure, Emisson Factor Estimation Procedure, Summary of Emissons From On-Road
Mobile Sources, References, and Appendices. The on-road mobile source section of the emission
inventory report may be organized in the same manner. Each subsection is described below,
adong with example tables and figures, to indicate what information should be included in the
base year inventory report.

7.1 INTRODUCTION

The introduction should describe the pollutants addressed, the geographical area covered,
the vehicle types included, and how emisson estimates were developed. The report should
indicate that MOBILE4.1 was usad in conjunction with vehicle miles travded (VMT) estimates to
produce emisson estimates (except for Cdifornia, where the EMFAC modd may be used instead
of MOBILEA. 1).

A brief discusson of on-road emissons should be included in the introduction. This is
most easily accomplished with a figure or table that summarizes emisson totads for each pollutant
by county or gppropriate geographicad area. The summary emission totas should be reported on
both an annual and seasonal daily basis (o0zone season, CO season, or both, where applicable).

Tables 7-1 and 7-2 show example summary tables.

The introduction should indicate how the on-road mobile sources sections and appendices
are organized and what information they contain.
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TABLE 7-1. DISTRIBUTION OF ON-ROAD MOBILE SOURCE EMISSONS
BY COUNTY: 1990 OZONE SEASON ESTIMATES

County A 80 35 300
County B 50 25 250
County C 30 15 150
TOTAL 160 75 700

a VOC emisson edimate includes emissons from vehicle refuding losses.

TABLE 7-2. DISTRIBUTION OF ON-ROAD MOBILE SOURCE EMISSONS
BY COUNTY: 1990 ANNUAL ESTIMATES

County A 25,600 11,200 96,000
County B 16,000 8,000 80,000
County C 9,600 4,800 48,000
TOTAL 51,200 24,000 224,000

a VOC emisson edimate includes emissons from vehicle refuding losses.
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o

Ladtly, the introduction should identify the primary references used for preparing the

on-road mobile sources inventory. For example:

The main reference sources for preparing the highway vehicle portion of the
inventory were _Procedures for Emission Imventory Preparation, Volume 1V: Mobile
Sources (EPA-450/4-81-026d, Revised July 1989), and User's Guide to MOBILE4.1
(EPA-AA-TEB-91-01, July 1991).

Additional references specific to each subsection on VMT estimates and MOBILE4.1 should be
included in the appropriate sections of the report.

7.2  VMT ESTIMATION PROCEDURE

The subsection on VMT should begin by dlearly identifying the primary source of VMT
data for the nonattainment area.  For mogt inventory aress, the source will be a transportation or

planning  agency.

Next, the specific procedures used to develop VMT for the inventory area should be
discussed. It is not acceptable to smply date that the Department of Transportation, or a Smilar
agency, ran a trangportation planning modd and provided the ar agency with the VMT numbers.
At a minimum, the following subjects need to be included in the VMT discusson:

e |dettificatiion of the agency responsble for deveoping VMT data;

®  Degription of the method used to esimate VMT for the nonattainment
area (eq., traffic counts, network-based moddl) that:

Explains how functional classfications (i.e., road types) were
defined for the nonattainment areg;

Explains how speed estimates were developed for each functiond class,

Explains any assumptions made in developing the VMT data
(e.g., applying speed estimates to roads not studied);
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.- Shows how dally VMT estimates were developed by road type
and vehicle class,

How the VMT data were developed on a county basis,

How VMT were adjusted for the appropriate peak ozone or CO season day;
and

A summary of VMT data for the nonattainment area by road type
classfication and by vehicle dass.

Additiona information presented in the inventory report will be specific to the VMT estimation
procedure used.

Mogt dates will use a VMT edtimation procedure based on ether traffic count data, a
network-based planning modd, or both. The following example describes a traffic count

program.

Countv_A Traffic Count Program

Traffic counting is done on all designated functional systems, including interstates,
United States highways, state highways, county/state-aid highways, municipal state-aid streets,
and county roads. All traffic count sampling data are collected in accordance with the
FHWA’s Highway Performance Monitoring System (HPMS) guidance, as described in the
HPMS Field Manual. Certain local roads, including township roads, frontage roads, and
minor roads were not included in the traffic count progmm; the VMT estimation procedures
used for these roads are discussed later in this section.

Traffic counting is done on a 2-year cycle. About one-half of the counting is done in
1 year, the remaining one-half is completed the following year. Automatic #raffic recording
loops are installed across the roadways on which the counts are taken. Short-term counts
(48 hours dumtion) are taken during the summer on weekdays. By looking at continuous
counts, factors are developed, which are then applied to the 48-hour counts to obtain an

average day count. These factors are described below and include seasonal adjustments and
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annual updates for the base year. After these counts are factored, they are then placed on
work maps and viewed in sequence to determine how accurate and reasonable they are. Once

the daily traffic count estimates are prepared, they are coded and key punched before being
submitted to the computer data base for storage. Summary traffic count dafa are provided in
Appendix C, Table C~4, of this report.

A summary table of traffic count data should be included. This summary may accompany
the program description or be more gppropriately placed in an gppendix, as in the above
example.

There must be an explanation in the report of how traffic count data were used to develop
dally VMT for the particular nonattainment season.  If an appendix is used for this purpose, the
data in the gppendix must clearly tie back to the discusson in the main body of the report,

Alternatively, a State may choose to use a network-based transportation planning model to
esimate VMT for the base year. The following items need to be discussed in the inventory

report:

o  The geographic area covered by the modd inputs and for which
VMT edtimates were generated;

® Trip geneadion, including the use of gppropriate base year
demographic data;

® Trip digribution;
e Mode glit;
®  Trip assgnment; and

® Modd outputs, to include VMT generation and speed estimates.

It is difficult to provide specific examples for documenting the use of network-based
transportation planning models because the types of models used and the manner in which they
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are used can vary from date to state; however, some common eements are included in the above
list.

As with traffic counts, a summary of the output from the transportation planning mode
should be included. An example summary table is provided in Table 7-3, which shows
information from an Urban Trangportation Planning System (UTPS) modd run. Again, these
types of tables may be placed in an gppendix if they are clearly referenced in the main report.

If a network-based planning modd is used to produce VMT edtimates, it is critical that
the report clearly explain how the VMT generated for the network region correlates to the VMT
for the nonattainment area. Typicaly, these two areas are not identica and the report must
explain how VMT is estimated for nonattainment areas not covered by the network-based modd.

The description of the methodology used to estimate VMT should match the level of
detall of EPA’s Quality Review Guiddines for the 1990 Base Year Emisson Inventories
(EPA-450/4-91-022), specificaly in regard to the detalled review checklist for VMT estimates.
This document provides detailed review guiddines for on-road mobile sources, and the preparing

agency should refer to this document when assembling the inventory report. The review
checkligt included in the Quality Review Guiddines document contains detailed questions
regarding the devdopment of VMT. The inventory report needs to indicate, either through

discusson in the narrative or through clearly delinested references, how each of the review items
were addressed. Many of the detailed review questions ask for data that may be more
gopropriately included in an gopendix (e.g., modd inputsoutputs from a trangportation planning
model), or through a clearly designated reference (eg., the U.S. Census Bureau for population
Data).

Regardiess of which VMT estimation procedure is used, there should also be a discusson
in this subsection on how VMT daa were adjusted for seasond variations. For example, the
report should indicate which method was used to adjust VMT data for a typica summer weekday
in an ozone nonattainment inventory. This discusson may include adjusment factors used and
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an example of how a factor was applied to the VMT data

used, the report should indicate the rationale for this decison.

Summary VMT data must be provided in the report, and are required to be presented by
road type classfication and by vehicle dass. An example showing summary VMT data by

vehicle class and road type is shown in Table 7-4.
down by rurd versus urban travel to maich the traffic counting program used. Because there are

In this example, VMT has dso been broken

specific approaches to estimating VMT, the preparing agency may need to report other summary

data (eg., traffic count data for each nonattainment county) or information related to that specific

gpproach, In order to facilitate review of the report, it is more gppropriate to include summary

VMT data tables in the narrative section of the inventory and to clearly reference more detailed

data tables and additiond information in an appendix.

7.3  EMISSION FACTOR ESTIMATION PROCEDURE

This subsection of the inventory report should describe the use of MOBILE4.1 (or the
EMFAC mode for Cdifornia) to develop emission factors for on-road mobile sources. At a
minimum, this subsection must include:

Identification of the emisson factor model used (MOBILE4.1 or
latest verson) and the agency responsible for running it;

Explanation of the development of al MOBILE4.1 inputs;

Explanation of the MOBILE4.1 output and which emisson factors
were used (eg., were refuding emisson factors used in addition to
exhaust emisson factors?);

A summary of the emisson factors that were developed for each
vehicle class and road type by county; and

Explanation of how the MOBILE4.1 generated emisson factors
were combined with VMT data to produce emission estimates for
on-road mobile sources.

Each of the items should be presented in the order shown above.

Jes/sip
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Emisson Factor Modd

This subsection should begin with an overview identifying the use of MOBILE4.1, the
pollutant(s) for which emission factors were developed, and a description of how MOBILE4. ]
emission factors were used for the on-road mobile sources inventory. Also, the agency who was
responsible for running the MOBILE4.1 mode should be identified here.

The MOBILE4.1 program is subject to future revisons, so the inventory report should
describe the which verson was used to prepare on-road emisson estimates. The reporting
requirements for usng the EMFAC modd in Cdifornia are not explained in this report. The
EPA’s Office of Mobile Sources should be contacted for further information.

Development_of Modd [nputs

Following the overview of how MOBILE4.1 was used, the report should then discuss the
development of MOBILE4.1 input data This is most effectively accomplished by identifying and
describing, item for item, the control flag settings and input data records as they gppear in the
MOBILE4.1 input file Summary tables of each of the control flag settings and data input
records should be provided. Tables 7-5 through 7-8 give examples of what the summary tables
for MOBILEA4.1 input data records might look like.

Descriptions of each of the MOBILE4.1 control flag settings and how input data records
were developed need to be included in the inventory report. An example description for an input
record in the onetime data section, minimum and maximum ambient temperatures, is given

below.

Minimum _and Maximum Temperatures--The minimum and maximum daily

temperatures are important inputs, primarily for calculating VOC emissions, because they
significantly affect evaporative emission rates. To determine the minimum and maximum

temperature for input to MOBILE4.1, ambient temperature data were reviewed for those days
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TABLE 7-5. MOBILE4.1 CONTROL FLAG SETTINGS

1. PROMPT 1 = No prompting, vertica format

2. PROJID 80 characters for title

3. TAMFLG 1 = Use MOBILE 4.1 rates

4, SPDFLG 1 = One speed for dl vehicle types

5 VMFLG 1 = Use MOBILE 4.1 VMT mix

6. MYMRFG | = Use MOBILE 4.1 vdues for annud mileage
accumulation/regidtration  distribution

7 NEWFLG 1 = Use MOBILE 4.1 basic emission rates

8. IMFLAG 2 = I/IM program assumed

9. ATPFLG 1 = No corrections

10. ATPFLG 1 = No ATP assumed

11 RLFLAG 5 = No refuding emisson factors caculated

12. LOGFLG 2 = One LAP record input for al scenarios

13. TEMFLG 1 = MOBILE 4.1 caculates temperatures to be used
in correction of emisson factors from input
vaues of minimum and maximum ambient daly
temperature; value read as input for ambient
temperature is over-ridden by calculated vaues

14, OUTFMT 4 = 80 column descriptive

15. PRTFLG 4 = All three pollutants

16. IDLFLG 1 = No idle emisson factors

17. NMHFLG 3 = VOC emisson factors

18. HCFLAG 3 = Sum and components printed, plus evaporative

and refuding emisson factor information

Jes/sip
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TABLE 7-6. SUMMARY OF /M PROGRAM DESCRIPTIVE INPUT RECORD

1 Program start year (1 CYIM) 86

2 Stringency level (1 STRIN) 17
3 First model year (MODYR1) 68
4 Last modd year (MODYR?2) 20
5 Waiver rate for pre-1981 model year 21.9
vehicles (WAIVER (1)) (percent)
6 Waiver rate for 1981 and later model 4.58
year vehicles (WAIVER (2)) (percent)
7 Compliance rate (CRIM) (percent) 80
8 Program type (INTYP) 1 = Centrdized
9 Inspection frequency (IFREQ) 1 = Annua
10 Vehicle types subject to inspections 1LDT( 1)-LDGV Y
(ILDT (4)) 1LDT(2)-LDGT1 Y
1LDT(3)-LDGT2 Y
1LDT(4)-HDGV N
11 Test type (ITEST) 1 =Idle test
12 Flag to indicate whether dternative NUDATA(I) - for
I/M credits are to be input by user Tech I-11-

(NUDATA (2))
NUDATA(2) - for
Tech IV + -1

1 =Use MOBILE 4.1
I/M credits
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TABLE 7-7. SUMMARY OF THE LOCAL AREA PARAMETER RECORD

! Scenario name (SCNAME) Optiona
2 Minimum daily temperaure (TEMMIN), in °F 66

3 Maximum daily temperature (TEMMAX), in °F 95

4 “Period 1" RVP (RVPBAS) 115
5 “Period 2" RVP (IUSRVP) 9.0
6 “Period 2" start year (IUSESY) 89

7 Effect of oxygenated fud on exhaust CO to be modeled 2

TABLE 7-8.. SUMMARY OF THE SCENARIO RECORDS

Region for which emisson factors are to be caculated
(IREIN)

1 = Low dtitude

Cdendar year of evauation (CY) 90

Average speed to be used in emisson factor cdculations 1= One speed for

(SPD or PSD(8)) dl vehide types
(Corm DOT
speed classes)

Ambient temperature (AMBT) in °F Use 85 for typica

summer day and 30
for typica winter day

Operating mode fractions (PCCN, PCHC, PCCC), in %
of VMT accumulated by:

PCCN - Noncatdys vehicles in cold start mode
PCHC - Catalyst equipped vehicles in hot start mode
PCCC - Catalys equipped vehicles in cold start mode

20.6
27.3
20.6

Jes/sip
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during 1988, 1989, and 1990 when ambient ozone levels in the nonattainment area exceeded
the NAAQS.

The average minimum and maximum tempemtures on these days were then calculated.
The average minimum and maximum tempemtures for days where ambient air quality exceeded
the NAAQS were 71 °F and 95°F, respectively.

Some of the control flag settings in MOBILE4.1 dlow for the use of default values- from
the program. If a default value is sdlected, the report should indicate this and provide a brief
explandion for udng the default vaue. An example description for the use of a default vaue is
provided below.

Annual Mileage Accumulation Rates/Registration Didributions-Based on the guidance
in the MOBILE4.1 Users s Guide, mileage accumulation ratesincluded in MOBILE4.1 were
used for this draft inventory. Also, because of alack of specific 1990 registration data for the
inventory area, the MOBILE4.1 default values for national average registration distributions
were used. The control flag MYMRFG was therefore set to 1, indicating that default

MOBILE4.1 mileage accumulation rates and registration distributions were used.

Following the sequence of the MOBILE4.1 input file will ensure that dl input parameters
and sdlections are properly described in the report.

Model Inputs

The inventory report should describe the use of the gpplicable modd outputs, i.e, the
various emisson factors that are generated from the program. MOBILE4.1 can develop exhaust
emission factors for VOC, NO,, and CO and dso specific evaporative emission factors for
VOCs. The report must identify which of these factors were used in developing emisson
estimates.
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Surmmmary of Emisson Factors

A summary table should be provided that shows the emission factors developed for each
vehicle class and road type. Emisson factors are usudly generated for specific road types
(e.g., interstates, arterials) by using the associated speeds for these roads when running the
MOBILE4.1 program. An example of how this summary table might be presented is shown in
Table 7-9. The example table shows dailly VMT data, associated speed estimates, and
MOBILE4.1 emisson factors for each road type by county, aong with the cadculated emissons
for each pollutant.

Emisson Edimates

The type of summary table shown in the example in Table 7-9 brings together the specific
components used to caculate on-road mobile source emisson estimates and, therefore, facilitates
a review of these cdculations. Accompanying this table should be a detailed description of the
MOBILE4.1 emisson factors that were used for each pollutant and example calculations of how
they were combined with VMT data to estimate emissons. Following is an example description

for VOC emisson estimates

VOC Emissions--MOBILE4.1 was used to generate VOC emission factors for each
vehicle class by county in the nonattainment area. The VOC emisson factor selected from the
MOBILE4.1 output includes exhaust and evapomtive emissons (excluding emissions for
vehicle refueling losses,. which are discussed separately below). Daily VMT (DVMT) for the
ozone season was then multiplied by the appropriate VOC emisson factor for each wvehicle
class, by county, to calculate VOC emissions on a kg/day basis. An example calculation for

County A is given below:

2,023250 «x 4.78 = 9,671

(DVMT) (MOBILE 4.1 (VOC emissions
Emission factor in kglday)
in g/mile)
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TABLE 7-9. VMT, SPEED, AND MOBILE 4.1 EMISSON FACTORS
WITH CALCULATED EMISSONS FOR LIGHT-DUTY
GASOLINE VEHICLES

Interstate
A 2,023,250 50.2 4.78 9,671 12.13 24,542 2.58 5,220
B 1,771,233 47.8 4.81 8,520 12.49 22,123 2.50 4,428
C 1,017,645 46.2 4.84 4,925 12.76 12,985 2.46 2,503
D | 3,248,734 42.1 4.92 . 15,984 13.64 44,313 2.39 7,764
E 3,850,952 38.6 5.00 19,255 14.72 56,686 2.34 9,011
Principal Arterial
A 4,383,143 25.0 5.65 24,765 23.09 101,207 2.35 10,300
B 3,581,566 32.1 5.24 18,767 17.77 63,644 2.31 8,273
C 3,515,034 18.2 6.28 22,074 31.31 110,056 2.45 8,612
D 5,635,860 19.1 6.17 34,773 29.97 168,907 2.43 13,695
E 5,992,872 18.0 6.30 37,755 31.63 189,555 2.46 14,742

a VOC MOBILE 4.1 emission factor for exhaust and evgporative emissions excluding refuding losses.
b All emissions are presented in kg per ozone season day.




A gmilar discusson for each gpplicable pollutant should be included in this subsection.
The mogt recent EPA guidance recommends using the MOBILE4.1-generated emisson factor for
vehicle refueing losses to esimate emissons for this evaporative source. Previoudy, AP-42
emisson factors were used to esimate these emissions and they were often included under the
area source section of the inventory report. Because the emisson factors for vehicle refueing
losses are now obtained through MOBILE4.1, it is more appropriate to place the discusson and
summary of these emissons in the on-road mobile sources section of the inventory report.

The refuding emisson factors generated by MOBILE4.1 are given in units of grams-per-
mile-or grams-per-galon, depending on the user-selected setting for the HCFLAG in the input
file. Whichever format is sdected, the inventory report should summarize the refueling emission
factors generated for each nonattainment county, the throughput of gasoline or VMT (depending
on the units of the emission factor), and the resulting emissons caculated for each county.

Because the refuding emisson factor is based on the Reid Vapor Pressure (RVP) of the
gasoline used and the temperature for the nonattainment area, it is not necessary to bresk down
refueling emissons by road type. However, MOBILEA4.1 refueling emisson factors do vary by
vehicle type and, thus, emisson factors and emisson summaries will need to be reported by
vehidle type. An example of a summary table that can be used for reporting emissons from
refueling losses based on MOBILE4.1 emisson factors is shown in Table 7-10.

TABLE 7-10. REFUELING LOSS EMISSON FACTORS AND CALCULATED
EMISSONS FOR LIGHT-DUTY GASOLINE VEHICLES

4 Gasoline use based on State gasoline sales data apportioned to county level according to EPA’s or the

me |- General Guidance for

Preparation-o mission A AlOACS 2000 Ao d o FSOrs O

Staticnary Sousces, p. 4-6. -
Jes/sip 7-17



The source of gasoline throughput data or VMT should be clearly referenced in
describing the cdculations of emissons from refueing losses The dally and annud emisson
totas from vehicle refueling losses may be included in the summary totas for on-road mobile
sources at the beginning of this section or reported separately as a distinct category.  Either way,
the inventory report must clearly state how these emissions are reported as part of the total VOC
emissons for the nonattainment area.

74  SUMMARY OF EMISSIONS FROM ON-ROAD MOBILE SOURCES

This subsection should present the caculated emissons in summary form by vehicle class,
by pollutant, and by county. An example of how this summary may be presented is provided in
Table 7-11. Any assumptions, adjusments, or deficiencies in developing the summary emission
totals should be clearly explained here.

7.5 REFERENCES

At the end of the narrative section for on-road mobile sources, there should be a complete
reference ligt. All reference sources, including any memoranda, telecons, or other reports that
are not included in the inventory but were used for preparing on-road emisson estimates must be
clearly referenced in the narrative section and included in this lig. Many of the review items in
EPA’s Oualitv Review Guiddines (EPA-450/4-91-022) require that specific information be
included in the inventory report or thet it be clearly referenced. A complete and accurate

reference lig is a crucid part of the documentation for an inventory report, paticularly for the
on-road mobile source category, where there may be a number of different agencies involved and

vaious information sources.

7.6 APPENDICES

It is recommended that appendices be used to organize detailed data tables and files
associated with the VMT and MOBILE4.] documentation efforts. All information that is placed

Jes/sip 7-18
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in an appendix must be clearly labeled and referenced in the narrative section of the report where
it goplies. This type of reporting format presents the information in a concise manner, avoids
digointed presentation of materid, and facilitates a multi-level review of the inventory report,
which is consgent with EPA’s Quality Review Guiddines (EPA-450/4-91-022).

Some of the items that may be appropriately placed in appendices include:

° MOBILE4.1 Input/Output files. Example input and output files
from MOBILE4.1 are shown in Tables 7-12 and 7-13, respectively.
All input and output files from MOBILE4.1 that were used in
preparing on-road emisson estimates must be included in the
inventory report.

° Traffic count data used for VMT estimates.

) Input/output data from a network-based travel demand modd.

° Tables or cdculations associated with specific MOBILE4.1 records
(e.g., temperature determination, RVP determination). Table 7-14
presents an example summary table of temperature data that can be

used for documenting minimum and maximum temperaure
determination for input to the MOBILE4.1 modd.

° Printouts of spreadsheets used for caculating emissons from VMT
data and emission factors.
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TABLE 7-13. BEXAVPLEMBZLE4A. 1 QUTPUTFZLE

nBl LE4. 1 UG Exanple 4: OUTFMI = 4 (portrait (80 columl descriptive output form
MOBILE4.1(4Nov9l)

0Total HC enission factors include evaporative HC emssion factors.

8(‘.‘;1, Year: 1960 Region: Low Al'titude: 500. Ft.
I/M Program No Ambient Temp: 78.1 1 76.1 | 78.1 F
Anti-tam Program NO Cperating Mdde: 20.6 / 27.3 [ 20.6
08an Francisco CA

Mimimum Temp: 60. (F)  Maxi num Temp: 04. (F)
Period 1 RVP: 11.5 Period 2 RvVP: 11.5 Period 2 Yr: 1988
LDGVY LDGT1 LDGT2 LDGT HDGV LDDV LDDT HDDV MC Al veh

+
Veh. Spd.: -19.6 19.6 19.% 19.6 19.6 19.6 -19.6 19.6 ET--
VW M x: 0.666 0.146 0.070 0.031 0.005 0.001 0.049 0.011
0Composite Em ssion Factors (Gm/Mile)
Total EC 8.39 9.06 16.64 11.49 29.66 0.-66 0.99 5_.40 9.71 9.54

0Veh. Type:

Exhst HC: 4.34 4.95 7.64 5.00 14.06 0.66 0-99 5.40 6-98 5.03
Evap. HC 2.44 2.51 6.06 3.65 12.29 2.29 2.87
Refuel  HC 0.37 0.43 0.44 0.43 0.61 0.37
Runing HC 1.12 1.07 2.20 1.43 2.51 1.16
Rsting HC 0.12 0.10 0.10 0.10 0.16 0.44 0.11
Exhst CO 54.96 60.64 82.04 67.50 226.27 1.56 2.13 16.09 33.63 60.49
Exhst NOX: 3.11 3.25 4.66 3.71 7.39 1.51 1.96 29.89 0.47 4.64

0Cal. Year: 1988 Regi on:  Low Al titude: 500. Ft.
I/M Program No Anbient Temp: 78.1 / 78.1 [ 70.1 F
Anti-tam Program: No QOperating Hods: 20.6 / 27.3 / 20.6

0San Francisco CA

M ni mum Temp: 60. (F)  Maxi num Temp: 64. (F)

Period 1 RVP: 11.5 Period 2 RVP: 11.5 Period 2 Yr: 1988
OVeh. Type: LDGV LDGTl LDGTz LDGT HDGV LDDV LDDT BDDV MC Al vVeh

0Veh. Type:
+

*Veh. Spd.: -19.6 19.6i - K - - E- 19. 6 18.6 19.896 13.6

VMT Mx: 0.637 0.159 0.076 0.035 0.013 0.003 0.068 0.009
(Composite Enission Factors (Gm/Mile)
Total HCC 4.66 5.61 a. 46 6.54 17.93 0.62 0.79 3.25 6.36 5.43
Exhst EC. 2.27 3.14 4.18 3.47 6.91 0.62 0.79 3.25 3.07 2.76

Evap. HC 1.25 1.35 2.82 1.83 0.40 2_.65 1.54
Refuel EC 0.26 0.32 0.33 0.33 0.54 0.26
Runing HC 0.78 0.70 1.04 0.81 1.86 0.76
Rsting HC:- 0.12 0.10 0.10 0.10 0.15 0_.44 0.11

Exhst CO 29.07 36.09 47.90 41.28 128.32 1.57 1.72 13.70 22_71 33.83
Exhst NOX  1.70 2.05 2.67 2.25 5.93 1.57 1.77 20.94 0.80 3.26

0Cal. Year: 1990 Region:  Low Altitude: 500. Ft.
I/M Program No Ambient Temp: 78.1 | 70.1 1 78.1 F

Anti-tam Program No Operating Mde: 20.6 [/ 27.3 | 20-6
0San Francisco CA

Mnimm Tenp: 60. (F) Maxi mum Temp: 04. (F)
Period 1 RVP: 11.5 Period 2 RVP: 11.5 Period 2 Yr: 1986
LDGV LDGT1 LDGIZ LDGT HDGY LDDV  LDDT HDDV MC  All Veh

Veh. Spd.: 189.6 19.6 19.618.6 19.6 19.8 19.6KG-- 19.619.6

WI Mx: 0.626 0.171 0.076 0-035 0-009 0-002 0.073 0.008
OCompesite Emi ssion Factors (Gm/Mile)
Total EC 4.09 4.88 7_.14 5.56 14_.57 0-69 0-93 2.87 5.93 4._71
Exhst HC: 1.91 2.71 3.56 2.97 5.54 0.69 0.93 2.87 2.57 2_.36

Evap. HC. 1.10 1.16 2.29 1.51 6.64 2.91 1.32
Refuel EC. 0.22 0.27 0.26 0.27 0.53 0.22
Runing EC 0.75 0.65 0.91 0.73 1.52 0.70
Rsting H 0.11 0.09 0.10 0.09 0.14 0.44 0.10

Exhst €O: 25.23 31.50 40.33 34.23 104.13 1.67 1.90 13.03 21.95 29.01
Exhst NOX  1.44 1.79 2.20 1.94 5.68 1.63 1.67 19.45 0.62 3.02

jes/sip
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TABLE 7-14. DAILY MAXIMUM AND MZNZMUM TEMPERATURES FOR
OZONE EXCEEDANCE DAYS

6 25 93 | 71 1987
7 7 . 98 73 1987
7 14 95 73 1987
7 16 95 85 1987
7 21 102 72 1987
7 28 92 73 1987
8 1 95 73 1987
7 20 96 69 1988
7 21 96 72 1988
7 22 96 73 1988
7 24 98 76 1988
7 25 99 76 1988
8 5 96 74 1988
8 21 95 69 1988
6 1 91 67 1989
6 8 93 68 1989
6 16 91 63 1989
6 17 90 69 1989
6 21 94 70 1989
6 2 9 73 1989
7. 7 94 65 1989
7 98 71 1989
7 9 91 68 1989
7 10 93 75 1989
7 15 97 74 1989
8 18 101 73 1989
9 14 89 71 1989
=Averagcs 94,96 71.33
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SECTION 8

BIOGENIC SOURCES

The EPA now requires that VOC emissons from biogenic sources be estimated and
reported for base year emisson inventories in moderate, serious, severe, and extreme ozone
nonattainment areass. States have been provided with a PC-based moddl, PC-Biogenic Emissons

Inventory System (PCBEIS), to estimate biogenic non-methane hydrocarbon emissons from
biogenic sources. The modd estimates emissions by county on an hourly basis. Results from
this mode are used as part of the typicd operating day emissions for the ozone season.  Should a
State choose not to use the PCBEIS modd, it must describe its dternative method in its Inventory

Preparation Plan’ (IPP) and have the method approved by EPA, as noted in the EPA SIP
Requirements Document (EPA-450/4-91-010).

8.1 MODEL INPUTS

The PCBEIS program accesses information about crop acreage and land use from a data
file that comes with the program and assigns emisson rates to different land use types. The
moded estimates emissions based on cadculations using crop acreage and leaf biomass, so it can
only be used for the summer growing season. To run the program, users need to provide
location data, ozone concentration data, and hourly meteorologica data

8.1.1 Location Data

The following location data must be inputted to the modd:
County name;
. County FIPS code; and

. Latitude and longitude.

Jes/sip 8-



8.1.2 Qzone Data

The typica operating day to be run in the modd is sdected by first determining the
10 days with the highest ozone concentration levels out of the last three years of monitoring data
If there are not three years of monitoring data, the 10 days must be taken from whatever data are
available. Out of the 10 days with the highest ozone leves, the day with the fourth highest
temperature is selected as the typica ozone season day to be inputted to PCBEIS. The date,
ozone level, and temperature of the top 10 days, along with the day selected as the typicd
operating day, should be documented in the inventory report, as shown in the example in
Table 8-1.

TABLE 8-. TYPICAL OPERATING DAY FOR PCBEIS

MODEL RUN FOR OZONEVILLE, NC
TOP TEN OZONE DAYS - FOURTH HIGHEST TEMPERATURE DAY NOTED WITH (*)
Ozone Maximum

Date Level (ppm) Temperature (F)
6/24/88 0.112 93
6/25/90 0.109 88
7/3/90 0.107 92
8/10/89 0.105 87
9/4/89 0.102 91
6/30/88 0.097 90 *
8/5/90 0.09s 88
8/12/89 0.094 84
7/171/90 0.094 87
6/6/88 0.088 85’
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8.1.3 Meteorologica Data

Once the typica operating day has been determined, more detailed meteorologica data
must be obtained. PCBEIS requires hourly data for cloud cover, relaive humidity, wind speed,
and temperature. A good source for this information is the database that the Nationd Weather
Sarvice maintains in Asheville, North Caroling, but there are other sources, such as loca
arports. The Nationd Weather Service database lists hourly and specid obsarvations from
dations around the country. An example of meteorologicd data from the Nationd Westher
Service for a day in Buffdo, NY, is shown in Table 8-2. Meteorologicd data from any source
must be referenced and included in the inventory report.  Wind speed and temperature must be
converted to-meters-per second and degrees centigrade.  Units of measure conversions should be

documented as well, as shown in the example in Table 8-3.

8.1.4 Special Cases

There will be cases where a standard mode run will not provide the required estimates.
For instance, only part of a county may be covered in the inventory, or land use is dradticaly
different from the laud use categories in PCBEIS.

There are two methods for modifying a standard mode run. The firs method involves
manipulating the modd results only. The second method requires changing the county land use
database, and is more complicated. However, the second method, if based on recent and

accurate land use data,, will result in more relidble output.

In the first method, the program is run for the gppropriate day, and a percentage of the
emissons proportiona to the area of the county covered in the inventory is used. This method
assumes that vegetation is uniformly didributed, and is used when the spatia didribution of
vegetation in the county is unknown. This assumption of uniform vegetation didribution mugt be
noted in the inventory report. An example of how this method should be documented is shown
in Teble 8-4.
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TABLE 8-3. UNIT CONVERSIONS FOR METEOROLOGICAL DATA

1 0 0.8 0.000 57 13.89
2 0 09 5.828 54 12.22
3 3 0.83 7.770 54 12.22
4 6 0.86 7.710 53 11.67
s 8 0.86 9.713 53 11.67
6 8 0.78 5.828 56 13.33
7 9 0.78 9.713 58 14.44
8 4 0.65 13.598 65 18.33
9 7 0.57 13.598 70 21.11
10 8 0.48 7.770 71 21.67
1 9 0.41 9.713 73 22.78
12 8 0.36 17.483 75 23.89
13 5. 0.37 11.655 75 23.89
14 3 0.33 15.540 76 24.44
15 3 0.31 13.598 78 25.56
16 4 0.29 15.540 738 25.56
17 8 0.33 15.540 75 23.89
18 7 0.33 17.483 pk) 22.78
19 9 0.34 13.598 7 21.67
20 | 9 0.36 9.713 69 20.56
21 8 0.38 11.655 68 20.00
22 3 0.37 11.655 66 18.89
23 7 0.39 11.655 65 18.33
24 9 0.4 13.598 65 18.33
*Meters/second = knots/.514791
® Degree C = (degrees F - 32) « 5/9
86
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TABLE 8-4. PARTIAL COUNTY ESTIMATE-BY RESULTS MODIFICATION

Model Output for Model Run for Near County = 62,524.13 kg
Area of Near County = 215761.6 ha
Area of Near Co. within the Ozoneville non-attainment area:
Hopewell Township = 5243 ha
Ganes Community = 4789 ha

Lake City = 98613 ha
total = 108645 ha

non-attainment area is 50.35 % of Near Co.

50.35 % of 62524.13 kg = 31483.52 kg biogenic emissons

In the second method, the input files can be modified to mode partid counties if
aufficient gpatial deta are available. PCBEIS uses the file CNTY to define the area and land use
types of each county. By dtering the contents of the file, the program can be run using only the
pat of the county of interest. This method can dso be used to correct the land use classfications
that are liged in the file, without changing the area. The procedure is to:

. Make a copy of the origind CNTY. ASC file on a floppy or some other safe
place;
. Use a text editor to find and dter the listing for the county of interest.  Counties

are sorted by FIPS code. The format of the individud records is in Table 10 in
the PCBEIS documentation. Do not dter the first line of the record. The spacing
of each word has been formatted and that is how the computer finds the county.

Check the accuracy of the land use types in the county. Set the vaue for the area
of the partid county, and area (al aress are the hectares) of land use types. Make
sure the land use types add up to the area of the partid county;

. Convert CNTY.ASC to CNTY.DAT by running the DOS command ASCCON.EXE;

Jes/sip 8-7



. Run PCBEIS. The output will be the value for the partia county. This verson's
output and copies of CNTY.ASC and CNTY.DAT should be kept in a separate
~ - directory or disk that is clearly labeed; and
Include in the print-out of the modified CNTY.ASC file in the inventory
documentation, along with a judtification of the data and methods used.

An example of how this method should be documented is shown in Table 8-5.

TABLE 8-5. REVISONS TO LAND USE FILE FOR PARTIAL COUNTY ESTIMATES

Liging in cnty.asc for Near Co.
37183 NC Near Co
215761.6 18407 686 0 0 0 0 39835 65325 25490 219 2256 8916
4251 0 6076 1428 0 0 0 18 1305 620 5373 35556.57

Revised verson of cnty.asc for non-attainment portion of Near Co.
37183 NC Near Co
108645 13603 423 0 0 0 0 15155 30290 17764 73 448 3297
1786 0294039700000 00 2570 19899
Sources for land use: Near County Cooperative Extenson Service
Near County Planning Department

Modd Output for Revised Model Run for Near County = 28410.67 kg biogenic emissons

8.2 MODEL OUTPUT

Modd results should be documented by the mode output file, as shown in the example in
Table 8-6. This file presents the modd location and meteorologic input data, hourly modded
estimates for isoprene, apha-pinene, monoterpenes, and unidentified hydrocarbons, and the total
of al species for that day. The total in this file is the typicd ozone daily biogenic emisson
estimate to be used in the base year inventory.
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SECTION 9

QUALITY ASSURANCE IMPLEMENTATION

A comprehendve and accurate emissons inventory, particularly the point source
component, is a basic building block of an ar pollution control program. Accordingly, the
emissions inventory should be maintained and updated on a routine and continuous basis. The
point source component may be updated as frequently as on a daily bass. Therefore, quality
assurance and quality control (QA/QC) activities related to the point source emissons inventory
must dso be performed on a routine continuous basis and not only when an emissons inventory
is compiled for a particular effort, such as part of the supporting documentation for a revison to
the State Implementation Plan (SIP).

Conventiond QA/QC procedures govern the acquistion and analyss of measurements.
These procedures commonly address the fundamental concepts of data accuracy, i.e., assessing
the difference between measured and true vaues.

The QA implementation section of the emisson inventory report should document al of
the QA procedures performed by the State to ensure the completeness and reasonableness of the
emisson inventory. The information in the QA section should be detailled enough to alow
comparison with the State IPP Quality Assurance Plan (QAP). The procedure used to implement
the QAP and the actud results of the QA procedures should be fully documented.

Mogt of this section of the guidance document is written as an example of how to present
and document QA implementation for the emissons inventory. However, beginning with Section
9.6, some ingructiond information is included within the example. The subsections are
organized according to the QAP format required for the IPP. This organizationd dructure
provides a clear coherence between the State’'s proposed QA procedures in the QAP and the
actud implementation of those procedures.
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9.1 INTRODUCTION

This section of the emission inventory report describes the quality assurance/quality
control  (QA/QC) procedures that were followed by the State Department of Environmental
Regulation (DER) in developing and maintaining the Ozoneville Nonattainment Area emissons
inventory.  Qua&v assurance procedures, as applied to this emission inventory, involved
checking the comprehensveness and reasonableness of emisson estimates, rather than the
accuracy or precison of the data. Quality assumncein general consisted of three types of

procedures:
L Standard  operating  procedures,

2. Procedures for finding and correcting erors and inconsstencies, and

3. Procedures for data quality assessment.

The Ozneville Nonattainment Area (QA/QC Plan included the following basic elements:
. QA/QC policy statement describing the purpose of the program;

. Summary of the organization of the emissons inventory and QA/QC programs,
including assgnment of emission inventory tasks and information flow;

. Description of the technical operating procedures, including resource allocation;
personne  training and schedules; data collection, handling, analysis and
validation procedures, and reporting formats;

. Description of audit responshbilities, schedules, and procedures, and

. Description of the methods used to document and quantify the implementation
and effectiveness of the QA/QC Plan.

The QA/QC section of the Ozoneville Nonattainment Area emissions inventory,
therefore, mirrors the organizational sructure of QA/QC Plan submitted with the IPP. The
purpose of repeating that organizational structure hereistp show, without ambiguity, that the
Ozoneville Nonattainment Area QA/QC Plan approved by the EPA Regional Office was
implemented.
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The remainder of this section is organized as follows: Section 9.2 presents the Quality
Assumnce Policy Statement; Section 9.3 describes the DER staff responsibilities in developing
the sessions inventory; Section 9.4 discusses task planning; Section 9.5 presents data collection
and handling procedures; Section 9.6 presents data analysis procedures; and Section 9.7
discusses QA/QC system audits.

9.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) POLICY STATEMENT

This section briefly describes the different ways in which an emissions inventory is used
in developing and implementing air pollution control programs and presents the scope of the

Ozoneville Nonattainment Area emissions inventory QA/QC effort. This policy statement
represents Ozoneville’s formal declaration of its commitment to develop and implement an

emissions inventory QA/QC program.

Purpose of an Emissions Inventory

The purpose of an emissions inventory is to develop an accumte and comprehensive
database of point, area, mobile, and, in certain instances, biogenic source emissions estimates.
Emissions inventory information is relied upon to meet a variefy of needs in the environmental

arena. The principal ways in which it is used include:

. Supporting aspects of the air quality planning function, such as evaluating
compliance with operating permits.

. Estimating air quality impacts through modeling. Related data, such as
information on spatial and tempoml resolution, are also used in episodic
modeling.

J Determining the trends in emission levels, both historically and prospectively.

. Tracking, on a consistent basis, the 3% annual emission reduction requirement

for nonattainment pollutants.

Assisting in the process of developing and evaluating air quality-related
indicators for measuring progress in aftaining ambient standards.
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. Determining the effect of transportation control measures on a region’s

emissions. e T
et )
U Distinguishing between actual versus allowable emission estimates.
. Detennining  emissions  fees.
. Satisfying other regulatory needs such as evaluating the effects of emission

controls and meeting emissions reporting requiremenh.

The Owneville Nonattainment Area emissions inventory meets the inventory
requirements of the Clean Air Act Amendments of 1990 (CAAA) for VOC, CO, and NO,
emissions estimates. A separate effort is currently underway, in cooperation with surrounding

States, to develop an air foxics emissions inventory.

Scope of the QA/OC Program

To ensure that the emissions inventory was of the highest quality, the DER implemented
QA/QC procedures and checks at various points in the inventory process. Resources, including
trained QA/QC personnel, were allocated for this purpose. DER followed the procedures
outlined in the EPA’s Guidance for the Preparation of Quality Assurance Plans for Q./CO SIP
Emission _Inventories (EPA-450/4-88-023) when developing emissions estimates for SIP-related
activities.  Details of the Ozoneville Nonattainment Area emissions inventory QA/QC program

implementation are discussed in the following subsections.

The undersigned agree with the QA/QC Emissions Inventory policy statement described

above.

John L. Green, P.E.
QA Coordinator

Sam K. Clean, M.E.M.
Manager
State Department of Environmental Regulation
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9.3  STAFF RESPONSIBZLZTIES AND ADMINISTRATIVE PROCEDURES

A description of the DER staff responsibilities in developing the emissions inventory is
presented in this section. Figure 9-1 depicts the DER emissions and QA/QC program

organizadonal  structure.

Dave Jones served as Project Manager for the Ozoneville Nonattainment Area emissions
inventory.  Mr. Jones’ experience is especially well-suited for these projects. Prior to joining

DER, he was the primary State Implementation Plan Coordinator for a local air pollution
control agency, with special emphasis on motor vehicle-retied pollutants. With DER, he has

directed computer activities to develop, access, and process inventory data in a usable form.
He also developed DER’s approach for area and mobile source post-1987 inventories.

Technical direction for this project was provided by Melissa King. Ms. King has nearly
15 years of experience in developing and evaluating SIP-related inventories. The author of
numerous inventory-related papers, Ms. King spent approximately 6 years with EPA in
California and Washington in- SIP development activities, with special emphasis on point
sources. Since coming to DER in 1981, Ms. King has managed many inventory projects, and

has provided technical guidance and evaluation on others.

John Green served as the QA Coordinator for the emission inventory. Mr. Green has a
degree in Environmental Management and spent seveml years consulting prior
to joining DER. He has worked on foxics inventories for EPA and SIP inventories for New

Jersey. His experience also includes QA consulting for Gemeral Pollution Company.

9.4  TASK PLANNING

The following planning components were implemented, as discussed in the QA/QC

portion of the IPP, are discussed in this subsection:
. Resource allocation and delineation of responsibilities;
J Prioritizing sources and dam elements;
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. Personnel training,
. Schedule and project planning;, and

. Data e

Resource Allocation and Delineation of Responsibilities

In the Air Systems Management Section (ASMS) of Ozoneville’s DER, a full-time
engineer maintains and revises the emissions database (ED) and a contracted technician spends
about 0.75 work-year on system maintenance. In addition, the head of the ASMS spends
between 0.10 and 0.20 work-year on point source emission inventory. QA/QC-related
management work. The focus is on addressing problems related to the progmmming features
of the ED. Of the time spent on the ED, approximately 1.0 work-year could be characterized
as QA/QC-related. Additionally, 050 work-year is applied to data entry and another
0.50 work-year is used for ED system maintenance.

The Permit (PMT) Section is responsible for issuing permits for new sources and
updating permits for existing sources every 2 to 5 years. After issuing a permit, the responsible
personnel are required to enter any revisions into the ED. Annually, PMT spends a minimum
of 25 work-years of effort on developing and entering data into the ED. The PMT Section
also spends an additional 0.10 work-year on point source emission inventory QA/QC activities
and 025 work-year on ED maintenance. Additional resources will be devoted to QA/QC
activities by the PMT staff in the future. However, frequent revisions to the ED are also
entered by field inspectors from the Field Operations Section (FOS). Their yearly and quarterly
inspections often provide more timely mofification of changes in source process parameters.
They spend approximately 2.25 work-years on developing ED revisions, 0.25 work-year on
entering these revisions, 1.0 work-year on QA/QC activities, and the remaining 1.0 work-year

on ED maintenance.

The Air Quality Planning Section (AQPS) is responsible for gathering information and
providing QA/QC review for specific emission inventory projects, such as emission inventories

jes/sip 9-7




developed to support SIP-related activities. In addition to this centralized review, the emission
estimates for SIP inventories are sent to State regional offices for local review. Corrections
and revisons to the database are then implemented before the emissons are used for SIP
purposes. Point source emissons inventory QA/QC activities involve about 2.0 work-years of
the time of four staff members, 0.30 work-year of a computer specialist, and 0.40 work-year of
a manager.

Prioritizing Sources and Data Elements

In order to focus emisson inventory development and QA/QC efforts in the mogt
effective way, DER prioritizes source categories and dafa elements so that the most important
categories and elements receive the most attention. In general, faciliies and source categories
with large emissons receive priority over those with relatively smaller emissons. Facilities and
source categories that were not included as point sources in the post-1987 emisson inventory,
however, receive priority over those that were included in previous inventory efforts.

Point source emissions are fairly well-characterized in the Ozoneville Nonattainment
Area as a rexult of work done for the post-1987 inventory. However, DER is aware of some
shortcomings in location and stack information for some point sources. Therefore, those data
elements were given a high priority during data collection.

Data dements required for submit&l through AIRS were also invedtigated. These data
elements were highlighted on the data collection survey forms as mandatory information
requirements. The EPA Procedures Document (EPA-450/4-91-016) was reviewed to identify
any point source categories not included in the post-1987 inventory. DER found several source
categories not previoudy inventoried and prioritized data collection activities to ensure their
inclusion in the 1990 emissons inventory.

The Ozoneville Nonattainment Area area source inventory was less well developed than
the point source inventory. Area source categories previoudy accounted for were compared to
the area source category liging in the EPA Procedures Document. The DER also examined
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several national databases (TRIS, NAPAP), the Ozoneville Manufacturer's Directory, and local
telephone directories to identify other area source categories. Newly identified categories
almost doubled the size of the Ozoneville nonattainment area area source inventory. Data
collection activities for the new area sources were given the highest priority.

The Ozoneville Nonattainment Area mobile source inventoty was administered by the
Department of Transportation (DOT). Data collection activities at DOT are ongoing and do
not coincide with any particular inventory development effort. Therefore, any inventory
outstanding data needs for the 1990 base year inventory were given the highest priority by
DOT. The primary efforts were focused on new EPA procedures as required by the CAAA.

Personnel Training

Formal training sessions for inventory personnel were provided by EPA training

workshops, as available. Informal tmining sessions for DER inventory staff were held as
further EPA guidance became available. Topics covered in these sessions included:

. Contents of existing and new EPA emissions inventory-related guidance or
policies:
. New or updated data sources or procedures for determining emissions estimates;

. AIRS/SAMS/AFS/AMS tmining; and

. Ozoneville DER policy and standard operating procedures.

New personnel received extensive briefings from their respective supervisors. However, most of
their training regarding the details of their dudes was on the job. Training materials (e.g.,
books, videotapes, and a portable computer that may be checked out for training purposes)

were available to familiarize new personnel on inventory work.
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Schedule and Project Planning

Planning the QA/QC procedures was one of the most critical aspects of the successful

implementn of the progmm. In geneml, QA/QC procedures can be broken down into two

groups:
. Those procedures that are performed on a continuous or periodic basis to
maintain the inventory; and
. Those procedures performed in response to a specific inventory preparation,

such as a SIP.

The evaluation of QA procedures culminates with internal and external audits of the
procedures. Internal audits were performed on a periodic basis while external audits were
performed by the EPA Regional office after inventory submittal. Both types of audits are
important because they provide a focus for evaluating QA/QC procedures. The schedule for

these procedures is shown in Table 9-1.

Data Sources

DER requires that permits be obtained for virtually all pollutant-emitting activities,
regardless of the size of the source. Approximately 5000 permif applications are received each
year. Permits are renewed approximately every 2 to § years. Therefore, the permit program
provides much of the information contained in the ED. In addition, the PMT Section
inspects about 2,000 facilities each year and gathers inventory-related information as part of
these compliance inspections. This information is used primarily to update the ED.

Some data sources are more reliable than others, and it is important that the reliability
of the data be taken into account when entering dafa into the ED. For this reason, DER
inventory specialists assess all data that come fo them and judge the capabilities and biases (if
any, and i known) of the organization supplying the data, the techniques used to collect the
data (if known), and the purpose for which the data have been compiled. This enables DER to

Jjes/sip 9-10



€€9 ‘€9

‘pawLIoed Sy%eYd VO | pue
asecelep Q3 8yl 01 SUOISIABI |[e ¥Jel) O} paueluew g ||IM 3]l JeINdwod v

9

'SUOISS I

Sunemoeo ux psn ‘si0)Je) UOISSIWS JO ‘SUOISIBAUOD iun ‘suondwnsse |je
Buimous ajdwexs uoIrNofed puey B Se |PM Se ‘pajusLLINdop 34 ||IM poyew
UOITRLIISS UOISSILLS 8y ‘AIojUSAUl 8yl Ul papn[oul A1o6a7ed 82Inos YyJes o4

v'es

"uoieIuBWNIop AlojusAul Ul feadde ||1m Jayioue JBno eep Jo adAl suo Jo
UoN29 S J0J siuswwo) ‘uoire|idwod Jo asodind sy pue erep ay) Bulk|ddns
(S)uoireziueBio ay) jo (Umou }1 pue ‘Aue }1) saseiq pue o |iceded
reuoissajoud ay3 abpn[ J[im pue paAIeIsI BIep SUOISSIWS |[e SSasse Jim ¥3a

€esq

'SSAUDAI109}J9
[023U0D JO JUBWUBISSe SnoauoJe Ajusp! 03 suoirenbal a|gedt|dde Jo
Vd3 'S'N parsty 1surebe paredwod 8q [[IMSS2IN0S  A0J SBI0UBIDIS [041U0D

€19

'SSouUd|qeuoseal 10}
erep Paystiqnd Joyjo Jsurefe payoeqa-ssoxd 8q ||IM Q3 BU} Ul BFep SUOKSIWS

€19

"(spre| AIAnde ‘sainpayos Buiresedo ‘SsaUsANIe)e |01U0D

‘siepWeted UOIRI0| SBP0I OIS pue IS ‘sioide) UossIwe ‘siepwered
3oers “'6'9) elep SUOISSIWS puUe S32IN0S UOISSIWe AJluspl 0] UOIeW.Ioul JO
$30IN0S JBUI0 pue ‘saseqerep Bunsixe ‘souepinb vd3 'S'n meInsl |[Im ¥3d

'salpnis [eloads 1o aoue||dwiod Joy Jo ‘sjure|dwod Asushe
1o UazN110 01 asuodsal Ul ‘UoITRd1LUBPI BNSIA ‘MBIAB) SpJoJal uodn paseq
S92IN0S UOISSILB 80 01 PRJSA0JSIP SaN|1de) T pawiogad aq ||1m suoTjoedsay

"BJep SUOISSIWS puUe S32IN0S UOISS WS A}1jusp! 01 pasn aq
|11 uoieoljdde yrumsad ABAS UM U pBUINY WO UOIRD109dS [eoluydel v

pastnbes $8 Jo snonunuon

S3NAIO0Ed TOHLINOD ALITVNOAINVENSSY ALITVNO ¥04 ITNAIHIS 'I-6 ATIVE

9-11

jes/sip




oM jsed aU) Bulinp pabueyo
SSB[2 UOISSIWR 1Y) PRy Teyl seni|ide) Jo 1S1| e sepiaoid Lodas Yyl eyl

pue 3aam jsed
ay1 bulnp eniwgns yoreg Aq Ailjioe) swes ay e Jiwsad Jsyloue ol
pareJod.iooul asem Jeyl stiwed syl Jo 1Si| e sspinoud podes yunoy syl ©

>eam ised syl Bulnp ENIWANS YyoTeq Ag UOITeI0|
MBU ® 0] paAOW Teyl Saill|ioe) ay) Jo 1SI| e sepinoid 1odas pliyiayl  °

t¥aam ysed oY) Buunp enIWgns Yyoreq
Ag pewep a/eMm eyl sail|ie) ayl Jo iS1| e sepiaoid 1odas puodssayyl  °

‘a3 91 ul 1S1Xe Tey) sdiysuole . pue SUo}Ipuod
Buissiw 1oy spply Asy a|qeolidde Jo 1si| e sepinoid Lodel 1sulyayl ¢

:Buimo|jo} ayr sepnjoul welbolid syl ‘suoissiwe syl Bu e ndesal 03 uolippe
u| “uolrewoul Bunisixe syl arepdn eyl sweiboid pue suolrenoeds)
JO sal1as e obuspun ||1m asegelep syl ‘Yeam ydes Jo wnwiuiw e 1y

Ajgeem

1'€'S
‘foenbepe pue AJullsisuod o)
e pamaInal 3 |[IM Y3 JO SUOIISS ay] USSMIB] UOIed IUNWILWOoD JO Sueaw ay |
*43Q a8y ul uonIss yaes Ag paionpuod
e Buleg ae s)28YJ SSauBIe [dWO0D Teyl 84nNsus [|IM J10Teulpio0D IRV dUL
'ssaud1e |[dwiod pue ‘Adgeinade ‘Aousisisuod Juswbas ‘Aousisisuod
£'G Tewo} 1o} paielue erep | Jo $3oeyo /YO wuoped |m ¥3a 8yl
*d3 ay1 ol Anus alojeq Ageundde pue ssausie|dwod
£c 1o} paY3ayd Ajenuew aq ||IM elep SUOISSIWS PasINSl pue matl ||

panuiuo)) “I-6 3719v.L

(panunuog)
paiinbai se 1o snonunuo)

9-12

jes/sip



'$90.IN0S Bussiw Ajnuspl 01 sp1eaax A11(10e)
Bunsixe yum pasedwood aq ||Im sadAl 80inos Jo, 1s1| syj, 2dAl A11j10e) yoes
YlIM parelo0sse sspod DS Uelqo O) passadde q ||IM sseqerep SH|V 8yl

€q

‘9|qedi(dde usym
‘SUOITRD IUNLUILLIOD SAI1994J0 8J0W PUSW W 093 pue ‘ssinusidipp Alnuep! ‘Y3d
aY) uy)IM afeul] UOIeDIUNWILLIOD SU) SFN[eAS [|IM J0TeUIPI00D JD/YD 4L

Apsspend)

Tes

'SJ04J8 ssauae [dwiod
elep Ajnuspl 0} peIndexe S| welboud 1ioday sssuap [dwod JD/vD ayl

Aguowng

€q

‘paulwexs
aq [[|IM UoNIss Yyaes Ag pa1onpuod pue padopnsp sainpadold Bunoen erq

€S

*SSIURANI0R)J9 puw sseusyejthuod
1o} Joreuipiood JO/vE 9Ul Aq peurusxa aq [Im WwWasds Funy [(enued of]

€g

"Bl UOI%3dsul
9|gealdde 1surefe Q3 sy Olul PasBIUB UOITRWLIOJUI BU) MBIAB) pue aseqerep
Avige) 8y ul ewibes erep e 109jes Ajwopuel [|IM Jofeuipiood JD/VD ayL

AR

'S1INSa. pue eep Indul Jo ssaus|geuoseal Joj syoeyd Teyl welboid
asecerep [e10JBLILIOD B 0JUl PPRO(UMOP 8 [|IM d3 8yl Ul elep Suossiwg

Ayuo

€'

'SUOISS W9
JO UOIR|No[e3a1 APam ay) Bulinp paresauab sliodal aAl) ayl 01 AJeindde
1o} pafedwiod aq ||IM SUOISIASL JuBWIB e elep | JOo a|dues aAlelussaldal v

€S

"HOod2) _HOEQEQKQ

DOS 8U3 Ul PaIJIUSPI 8Q [[IM B1ge} Y3 Ul Jou ‘a3 Y} W punoy Sapod Auy
9]¢} 909 3 8Y) Ul S3P0d DS PleA 0) pasedwiod ake A11jige) ydes oy
S9P02 DS YD IYM Ul aseqerep g3 9yl uo uni ag ||im welboid seindwod v

(penunuod) ‘r-6 3I19vL

(penunuoo) Apreo

9-13

jes/sip




2'€9

‘PaIRNIUI 3] ||IM UONJR JUSLUSDI0JUS LR 10 P31031100 pue Padde)y S|
10419 83U ‘SUOISSILS 3|CeMO|[2 3] Pa90Xa SUOISSIWS paliodal §|  "89Inos Jey)
10J SUOISSILWLS 3|geMo| e ay) 1suefe patedwiod ag J{i» sUoSSIWS palioday

€9

‘parefinsanul pue pabfe|} aq |Im sazis A)i|1dey 914109ds
1o} safejuanlad o1j10ads JBA0 Sasealoul “reak snoinaid ayl woly Ajioey
auwes ay) wouy asoy) surefe paisdwod og ||IM A11j192) Ydes Jo) Suoissiwg

I't9

'SH |V Ul AloBared 82.unos yaes Joj siueln|jod
O 1SI| & SurR0D eyl 3|ge1 dn-X00| apod DS e 1sukebe ssauals |dwod
1o} paredwod aq ||Im AloBated 824nos Yydes 1o} paliodal sadAl wweln|jod ay L

€19

'S10]1Je] UOISSIWRS JO uoifedi|dde uLisisuod
2INSUS 0] PaUIWEXS ( ||IM S32JN0S JO UOID9[BS B J0J SJ01de) UoISSIWg

€19

"JUSWUB SSe J0]1Je) UOISSIWS Ul S04l Ajnuspl 01 DOS eyl
Jo} Joioe) uoissiwe Bulpuodsa.liod ay) pue a|gel dn-4o0| DDS Pased-SH |V ue
YIIM PBIJLIBA B |[IM SUOISSILLL S92Jncs Bulle|nofed Ul pasn sJojde) Uoissiwg

€19

"uoissiwe Buxeyd Ag SUolIssIWe
JO UOITe[N3[ed 8y} Ul uoifedl|dde JuslSISUOD JO) SSP0D POYIBW U0 ITewW 1159
UOISSIW Yo9Yd 0] 1eak Ana parenens 39 |[1m sadA) 824nos |fe Jo 18sans v

[0

BIRpP JO SSAUS |qeuoseal »Jayd 01 Jeak 1ualind ayl 01 JeaA snoinaid
BY] woJj suoissiwe Alljide) ul abueyd ayy Jo pawlojied aq |jIm uosiredwod v

2'¢’s

'S[3 8yl 01 passlud 8] |[IM Blep patepun ‘TBaA J3d pajoadsui

a0 |[IM Sa1|ITR) 2V SSeD Vd3a 'S'N 4o weoked Ayl4  “reak sed paroadsul
8q |[IM Sanl|ITe) |V SSe|D Vd3 'S'N Jo weodked AlBUIN  'sloiadsul

Aq parepdn pue suensadsal £)1)10e) 01 USXe] 8q ||IM WIO ABAINS W

TS

'SI3 Y} Ol pRIBILS
pue Alljigeljes pue ssausie|dwWod 10 PaXIEYd oq [[IMerep syl eep Bunsixe
alepdn 0} SaN1|I%e; e O} S1EULONSAND B LI Pojfew 3 [|IM W0 AsAmms 7

(PeNunUoD) "I-6 319V.L

(penupuod) fenuuy

9-14

jes/sip



T

'PAIUBWINIOP pue  PasSasse
a0 {]Im S92IN0SaJ pUUOSIad pue [eaiuyds) Jo Agenbape syl pue sainpadoid
859U JOSSaUBANDa P Ayl "dF dyl ukelulew pue doeAsp 0} pasn saunpsdo.ud
2O/Y0 BU1 Jo MeIAB) 91 |dwiod pue juspuadepul Ue 19Npuod |[IM Yd3 |

T.

"1ipMe Ue Se aAJeS ‘940JaJayl ‘||IM UOITeIUSWINI0P

Aloluanul ay "Alobated 92inos julod yJes o) SuswLIod Jayio

pue suonae IO/ VO Wedlubis Jo WOHEZ IBWIIINS PUe ‘SUOISSIWS Pafe[nded
‘s9oUR BB pUR SpoYIeW UoIR NI eI ‘Saouase el pue (slolde) UoIssIwe
Buipnoul) elep Mel SSalppe 1 YoIym ‘AIOJUSAUI SUOISSILLS S U0J
UOo172IUBINJ0P 8y} Ul SLoHS DO/VD SH JO S)NSaI 8Y) JUSWINJOP ||IM Vd3 |

€aq

-3wef Jod a0U0 WeISAs HBul|l) 4U8d 8Y) JO JUBWISSSSSE [enuue Ue 10Npuod
[[!M ‘UON28s Yydes uiylim puuosiad pareuliisep Jo “JoreuIpIo0D JD/VO Byl

€aq

eep vonoadsw Jo/pue SKFAINS ()M £oUSISISUOD
10} pauiexa aq [Jim erep Indul Jo Juedsad us) ises| e Jo a|dures v

€g

"saInpaaoIa Buijpuey eRp | 1UBWNJoP pue MaINSI |[IM ¥3d

¢€9

‘uoirebnsanul dn-mofjoj
10} ,sreipyno, Be|) 01 pesn pue paresousb aq ||Im slodas a|nuedsed uoissiwg

¢€9

'SI0]IUOW XJeIS-Ul Y1IM S82IN0s I0J Sa|npayos Bulieledo
puUe S37eLL 1S9 SUOISS WS 824n0s pallodal %aayd 0] pasn aq [[Imerp INTD

€9

'$4d passt] 01 pasedwod

3Q [|IM Sq PamNO[eI-XJeq 3S3Y} pue (43) SI0iJe) UOISSIWS pajenofes-joeq
aonpoud 01 uondwnsuod e} Jo INdybnoiyy Ag papIAIP 29 ||IM SSTRWIISS
SuoISSIWRe ‘a|ge|reAe ate elep INdybnoiyl pue SUOISS WS d48UYM S324N0S 10

¢€9

‘palinbal se pe109.4100 pue ‘parbinsaAul

‘pabBe|) ag || Ayijioe) syl ‘Juen|jod Aue Joj ployseiy) 80inos Jofew

3] Ueyl ssa| suodal 821nos Jofew e |1 Jo ueinjjod Aue JoJ p|oysaiyl 89Inos
Jofew ay) spssdxe 824n0os Jouiw e | affeuuo) suoissiwe paliodal 1surele
SUOI7e21}ISSe |0 824nos Jofew pue Joulw afedwod 0] pswloied aq ||Im S¥%BYD

(penunuod) '1-6 319VL

((penunuUod) Eenuuy

9-15

jes/sip



understand the limitations of the data and to choose the best data for use in developing

emissions estimates.

9.5 DATA COLLECTION AND HANDLING PROCEDURES

Data collection activities for the Ozoneville Nonattainment Area emissions inventory

consisted of three major elements:

. Preliminary identification of emission sources; R

. Specific collection procedures used to collect and handle emissions data from
these sources; and

J Performance of QA/QC tasks to ensure the completeness and reliability of the

data collected, the processing of these emissions data, and the reasonableness of
the resulting emissions estimates.

The following subsections present the methodology used to collect and process emissions data

and develop the Ozoneville Nonattainment Area emissions inventory.

Identification of Emission Sources

The first activity in compiling the emission inventory was to identify all pertinent
sources located within the Ozoneville nonttainment area that emit VOCs, CO, and NO,.
Identification of point sources was performed using information from:

. Permit  applications;

. Facility inspections that check sources at a given facility against those contained
in the ED;

) A survey of unregistered sources; and

. Other databases, such as TRIS, which were cross-checked to identify potential

missing sources (e.g., those facilities that reported air emissions under SARA
Title I, but are not included in the EIS).
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Identification of area sources was performed by reviewing:
. The post-1987 area source inventory;

. EPA guidance documents;

. National databases,

. The Ozoneville Manufacturing Directory; and

’ Local Telephone Directories.

. Data Collection

In the early 1970s, when air pollution control programs at the State level were
accelerated because of the passage of the Clean Air Act in 1970, Ozoneville ran a
comprehensive program of source registration. AU known industrial and commercial-
institutional sources suspected of any air emissions were registered. Since then, many more
sources have been added through the permit system and there is a continued efforts to identify
other pollution sources. However, the major emphasis in control programs in the early 1970s
was on sources emitting particulates and sulfur dioxide. Consequently, relatively small sources
of VOC and other pollutants were not a priority. In order to deal with this potential deficiency,
a survey of VOC sources was performed by DER. A copy of the questionnaire used for the

survey is shown in Figure 9-2.

A total of 650 potential sources of VOC emissions were identified on the basis of the
number of employees within each SIC category with potential VOC emissions. A second
questionnaire was mailed to the identified sources. Out of these sources, 250 questionnaires
were returned. Each of the returned questionnaires was reviewed by an experienced DER
engineer to estimate VVOC emissions. Facilities identified as area sources were forwarded to the
appropriate personnel. From this review, 47 plants were identified as potential VOC emitters of

10 tons per year or more. DER forwarded a complete registration package to these sources to
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VOLATILE ORGANIC COMPOUND QUESTIONNAIRE

Company Name Plant Address or Location
Date Person Completing Form w/Title Mailing Address Phone No.
4-14-89 George Milad, Manager, as above
Chemica Engineering
Do awy of the folowing descriptions aoply to an If so, please estimate annual volumes, using purchase
operation in your establishment? Indicate “yes” or records, sales of product, or plant operating records.
“no” for exh of the sven items below.
Yes/No Annual
Volumes
1 | Painting, varnishing, or lacquering of [-a | How many gallons did youuse
articles in manufacture or repair? last year?

I-b | What was the solvent percent?

2 | Printing: 2-a | How many gallons of ink did
(i) Rotogravure? you use lagt year?

(ii) Letterpress?

(iii) Lithographic 2-b | What was the solvent percent?

3 | Solvent use, to thin paint, vamnish, 3 How many gallons of solvent
lacquer, or ink? did you use?

4 | Degreasing, use of solvents to clean 4 How many gallons of solvent
parts, products, tools, or equipment? did you use?

5 | Petroleum solvents, used to clean 5 How many gallons of solvent
fabrics or rugs? dd you use?

6 | Solvent or gesoline dorage in  tanks? 6-a | What is the capacity of your

largest tank, gallons?

6-b | What was the throughput last

year in gdlons?
7 | Any other operation that uses and 7 How many gallons of solvents
releases solvents or hydrocarbons? or hydrocarbons used annually

in any other operation?

PLEASE HELP US TO LEARN MORE ABOUT YOUR STATE'S AIR QUALITY. RETURN THISFORM WITH
YOUR ANSWERS FILLED IN TO THE ADDRESS GIVEN BELOW:
Department of Air Pollution Control
Qzoneville Nonattainment Area
High Towers « Suite 2
22 Second Drive
Ozoneville, Any State11223

Telephone:  (123) 456-7891

Figure 9-2. Volatile 6rgaru'c Compound  Questionnaire.
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obtain detailed source data, but only a limited number of sources returned the completed
registration forms. The data obtained from these sources were entered into the existing

emission inventory database.

As mentioned above, DER updates its emission inventory for major sources every year
and for minor sources every other year. In the beginning of the update year, sources are
provided with a printout of the data in the database. Sources are requested to update these
dam to account for any changes since the last update. Updates normally occur in the annual
operating rate. When this information is received, appropriate changes in the existing database
are made and emissions are recalculated. Although registered sources completed this process
in the early part of 1939, another survey of these sources was carried out with major emphasis
on VOC emissions. Using a simple questionnaire, sources were asked to report summer and
annual VOC emissions. Information on VOC emissions from the survey results were used to

update the existing emission inventories to the maximum extent possible.

For the area source emissions inventory, DER used techniques consistent with EPA’s
Procedures  Documents. DER found that for some source cafegories, activity level data and
allocation factors were not available at the county or subcounty level. Where primary data
were not available at the required level, a zonal appreach was used to agglomemte similar
areas into larger units that could be reallocated on the basis of information for which primary
data exist. The procedures used in these cases are documented in the area sources section of

the emission inventory report.

Most of the area source cafegory emission estimates were produced with population,
employment (by SIC), housing, and land use data. The Center for Public Service of the
University of Ozoneville compiles and updates population and employment stafistics, These

statistics were used as the basis for county estimates.

The remaining significant data set was land use. When specific information from State
agencies was not available, USGS 1:250,000 land use and land cover maps were used to make
assignments to the nonattainment arcas. Facility-specific information was needed for landfills,
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hazardous waste treatment, storage, and disposal facilities (TSDFs) and publicly owned
treatment works (POTWs).

Data for the mobile source inventories were resolved fo county level. County-level
estimates were allocated to grid cells of 5 km? each for use with the Urban Airshed Model.
Data resolved to the municipal@ level included fleet specifications, growth factors, registmtion
data, and MOBILE4.1 model runs. When primary information was not available for the area,
allocation procedures were used and the information was documented in the project notebook
by the QA Coordinator.

Data_Handling

Data handling responsibilities were delegated to individual DER employees for point,
area, and mobile sources (see Figure 9-1). Sepamte emission databases were maintained for
each source. Data were entered into each database as they were received. Data collection
forms were filed and their content and location documented in the QA Coordinator's Data
Source Reference notebook. A separate notebook was maintained for each source category in
the inventory. A source category notebook documented all data sources investigated and used
for that source category. Emission estimation procedures and assumptions were also
documented.  Finally, as the dafa were entered into the emissions d&bases, a computer file
index was maintained. The computer file name, contents, date of last update, and person
responsible were logged on the index. Figure 9-3 shows the computer file index form used by
DER.

9.6 DATA ANALYSIS

The data analysis QA/QC procedures implemented by the DER included:
. Input data QA

Emission estimation methodology consistency and reasonableness checks;
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. Emission calculations consistency and documentation; and

Validation of emission estimates.

Each of the above procedures is discussed in the following subsections.

Invut _Data Quality_ Assumnce

The DER has implemented several QA/QC measures to ensure that the data input to the
ED are of the highest possible quality. Procedures have been implemented to evaluate the
completeness, reasonableness, consistency, and correctness of emissions data. There are two
purposes for these evaluations: first, to enable the analyst to make an informed choice between
two sources of the same data, especially if the data differ significantly in some respect; and
second, to allow the analyst and users of the inventory to make informed judgements about the

validity of the emission estimates for a particular category.

First, the ED has QC checks that are inherent in the point source database design.
These features promote accumcy and reduce the potential for fypographical and reasonableness
errors during data coding and handling. When a dafa entry error is made, ED communicates
the problem to the system operator. The error must be resolved by the operator before any
further data entry. The following are examples of ED database QA/QC measures.

Format Consistency--used fo prevent entering data into the wrong field (e.g., entering a

source idenfification number in the control equipment code field).

Deletion Pmtection-prevents deletion of data in fields that control other data field
calculations.

Accumcy Checks--look-up tiles aufomatically invoked for data consistency
(i.e., applicable State regulations per the Source Classification Codes (SCCs), percent
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efficiency per control device code, UTM zones, latitude/longitude coordinates, or city, county,
and State codes).

Completeness Checks--all fields in data record must be entered before continuing to
next record or attempting to print.

Second, the DER developed a QA worksheet addressing reasonable and comprehensive
data system checks on the point source facility level. The data elements in the worksheet are
required for inventory submittal through SAMS or AFS. Reasonable data mnge checks were
incorporated into the worksheet to identify missing and potentially incorrect data elements. The
types of mnge checks developed included opemting schedule and throughput, equipment
capacities, pollutant codes, stack and plume pammeters, fuel heat content, fuel consumption,.

process rate, control equipment codes and efficiencies, and emission estimates.

An example of the worksheet described above is shown in Table 9-2. States should
include completed worksheets in an gppendix as documentation of QA implementation. The
range checks should be verified by each State to ensure that they apply to the State's particular
circumgtances. Range checks that will need to be developed by the State are identified as “State’
in the “Range Check” column Additionad point source inventory checks an agency may wish to
implement are liged in Table 9-3.

The QA worksheets are included as Appendix Y. The column labeled “Reasonableness
Check * provides checks with the most probable mnges DER expected to encounter. The
‘Missing Entries” and "Range Failures” columns were designed to keep a count of identified
problems.  The Director of Inventory Prepamtion used these counts as an indication of
problems in survey design/clarity, data reasonableness, data enmtry efficiency, and internal
calculation methodologies. -Facility records in the ED were randomly chosen for the data
checks. Fifty facility records with missing or erroneous data were identified. The record and
file number containing the incorrect data were noted in the appropriate column.
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TABLE 9-3. ADDITIONAL POINT SOURCE INVENTORY COMPLETENESS CHECKS

Facility Incomplete/invalid UTMs

Missing UTMs

Totd facilities

Significant  facilities
Invalid SIC codes
Missing SIC codes

Totd facilities
Significant  facilities

Missing ownership code

Incomplete  fugitive  information

Incomplete facilitv address

Mispelled fadility city names

Possible incorrect facility ZIP codes

Incomplete company address

Misspelled company city names

Possible incorrect facilitv ZIP codes

Facilities without addresses

Facility addresses to update

Company addresses to update

Possible duplicate ID numbers

Permit Permit without contact

Permit  without received date
Permit with invalid received date

Permit with invaid status date

Permit with invaid exniration date

Permit  without analyst
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TABLE 9-3. (Continued)

Permit (Continued)

Permit  without confidentiad code

Granted permit without expiration date

Expiration date without granted permit

Missing/incomplete  statug/status — date/expiration

date

Granted permits without a source or control coded

Number of expired permits

Total
Significant  facilities

Number of denied and rejected permits

Denied
Rejected

Source

Missing source name

Source without permit number

Source without mode segment

Invalid process type code

Incorrect process type code

Mode

Invalid SCC number

Missing SCC number

Incorrect SCC number

SCC number without fud code

Incomplete  fuel fields

Invalid heat contents per fuel type

Improper  throughputs

Modes with zero hours of operation

Total average hours > maximum hours
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Mode (Continued

TABLE 9-3. (Continued)

SCC number without process weight rate (PWR)

Total

Total except tanks

Tanks only

Possible extra from blank SCC number

Average PWR > maximum PWR

SCC number without operating rate

Total
Extra from blank SCC number

Average operating rate > maximum operating rate

Modes without emissions

Mode not feeding a control or stack

Emissions

Invalid rule

Rule not matching pollutant

Actual emissions > allowable emissions

Particulate

Sulfur dioxide

Nitrogen  oxides

Volatile organic compounds (VOC)
Carbon monoxide

Lead

PM,, emissions > particulate emissions

Control

Missing control name

Control ~ without  permit

Control without a control code

Control name that doesn't agree with control code

Control  without  efficiency

Control not fed by a mode or control

Control not feeding a control or stack

Jes/sip
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TABLE 9-3. (Continued)

Stack

Incomplete UTMs

Invalid UTMs
Missing UTMs

Totd stacks
Stacks a dgnificant facilities

Incomplete  stack  information

Average temperature > maximum temperature

Average flow rate > maximum flow rate

Average plume height > maximum plume height

Maximum temperature no average temperature

Maximum flow rate no average flow rate

Maximum plume height no average plume height

Stack not fed by a source or control

Statistics

| SCC beginning with 1 or 2

Dummy ID numbers
Facilities with UTMs
Facilities with SIC

Significant  facilities

SCC beginning with 3, 4, or 5

Emission segments with rule

Emisson segments without rule

Number of stacks

Number of plumes

Stacks a ggnificant facilities

Facility UTM but not stack UTM

Jes/sip
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TABLE 9-3. (Continued)

Statistics (Continued) Stacks with UTMs

Of congruction permits
Of operating permits

jes/sip 9-38




Finally, DER developed a second worksheet where the facility record data errors and
corrections were documented. The facility record and file number were used as a cross-

reference to the range check worksheet.

The error documentation and resolution worksheet should be developed for each facility
record containing ‘erroneous data. The worksheet, along with copies of the erroneous facility
record and corrected facility record, should be submitted in the emission inventory report as an
.appendix as proof of QA implementation. Table 9-4 provides an example of such a worksheet.

The error documentation worksheet, contained in Appendix Z, has three basic sections:
facility identification information, error identification information, and an
explanation/resolution of errors detected. The bottom of each worksheet was signed by the-
person who identified the error and the person who corrected the error. The source of the
identified error and an explanation of how it occurred is thoroughly explained in the third
section of the worksheet. Both the Director of Inventory Prepamtion and the persons
responsible for data collection and entry were advised of the types of errors found and their
causes. The proper procedural modifications were made to avoid redundancy of prevalent
errors. The major types of errors encountered were missing data elements, erroneous
information from the data source, incorrectly entered data, and incorrectly defined or applied

calculation equations. The resolution of the data error was also described in this subsection.
The QA procedures implemented for the area source inventory are discussed in the
Emissions Calculation Consistency and Documentation section. Mobile sources QA procedures

are presented in Appendix C of the emission inventory report.

Emissions _Estimation Methodology Consistency and Reasonableness Checks

Several emission estimating techniques may be used to calculate emissions from point
sources. When more than one method was available for calculating a source’s emissions, sife-
specific information, such as stack testing or continuous in-stack monitors, was given first

priority. I stack test or continuous emissions monitoring data were not available, process
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TABLE 9«4. EXAMPLE POINT SOURCE DATA QUALITY ASSURANCE
DOCUMENTATION FORM

FACI LI TY | DENTI FI CATI ON | NFORMATI ON

Record Nunber :
Facility ID
SCC  code:
Scc
Description:

ERROR | DENTI FI CATI ON | NFORMATI ON

Type of FError (check error type):
suggested range error
reasonabl eness error
mssing entry error

Data Eements Corrected: (provide  printouts/photocopy  of W ong
& corrected record)

Data El enent Wong Val ue Corrected Value

EXPLANATION _ AND  SORCE  OF ERROR

Reviewer's  Signature

Revi ew Date(s) ‘
Corrector's Signature:
Date Corrected :
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information for the source, such as annual coating quantities used in material balance
calculations, was given priority. If site-specific emissions data were not available, emission

factors were utilized in coﬁjunction with site-specific throughput data to estimate emissions.

Documentation of the specific estimation method used in computing a SOurce's emissions
is a significant aspect of the QA/QC program. Such documentation is necessary regardless of
who (i.e, source or agency personnel) performs the emission calculations.

In order fo ensure the development of a complete point source emissions inventory, an
emission estimation method code was assigned to each emission source. \When emission factors
were chosen as the designated es&nation tool for a particular source category, all sources
within that category used the same emission factor. If this was not the case, an explanation is
provided clearly justifying the use of an alternative emission factor. A code was assigned to
each emission factor documenting the source of the emission factor (date and title of
document).

The emission factors should be documented along with the other emission estimation

methodologies on a form like the one described earlier.

The emission estimation method codes utilized in the point source inventory include:

Measurement-Derived Methods:

. Emissions based on source testing (primarily, stack testing);

. Emissions based on the use of continuous in-stack monitors;

. Emissions based on fuel analysis, and

. Emissions based on fence-line monitoring and air quality modeling.

Estimation/Calculation Methods:
. Emissions based on material balance;

. Emissions based on mate;ial safety data sheets;
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. Emissions calculated using standard emission factors;
. Emissions based on engineering calculations; and

. Other (descripdon of methodology was specified).

DER developed a list of preferred emission estimation techniques for each source category, by
SCC code.

The State should develop a point source emission methodology documentation form. The
purpose of this form is to document which emisson calculation methods were used for the point
source inventory. Each of the methods used should be listed and each of the source categories
using the method should be identified. Also, the percentage of the source category covered under
that approach should be determined. For example, emissons for haf of the facilities identified in
a source category may have been obtained from source testing data, while emissions for the other
haf may have been determined according to materids balances. The State should attempt to
ensure that the most preferred method was employed for each source category and explanations
should be provided if the preferred method was not used, or if severd different methodologies
were used with one source category.

The above form should be submitted with the inventory report as documentation of

estimation methodologies used for each point source category and proof of quality assurance.

Emission estimation methods were reviewed as a part of the QA process. When the
emission estimation method code indicated that an emission factor was used in calculating
emissions for a particular source, the emission factor field was checked to determine if an
emission factor was inputted. If the field was blank, the emission factor was hand-calculated
by dividing the source’s emissions by the corresponding activity level (e.g., fuel consumed,
material throughput) to determine the emission factor used. This hand-calculated emission
factor was compared to the AP~42 emission factor for that source. Discrepancies were

investigated to determine if the hand-calculated emission factor was justified. 1f inadequate
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documentation was provided, the sources’s emissions were recalculated using the AP-42

emission factor.

Emission factors were also checked for reasonableness. An emission factor used in
calculating a source’s emissions was verified with a look-up table that contains the SCCs and
the corresponding emission factors for each SCC. A computer program was used to perform
this emission factor comparison. Emission factors that did not correspond with those contained
in the look-up table were output in an exceptions report for further investigation and possible

correction.

The State should include any such comparisons and QA procedures in an gppendix in the
emisson inventory report as proof of QA implementation and to facilitate the review of the

emisson estimation procedures.

Emissions Calculation Censistency and Documentation

Documentation of methods used in calculating facility emissions estimates is a
significant aspect of a QA/QC program, particularly when these calculations are performed by
many different parties (e.g, various DER sfaff, industry). For each source category included
in the point source emissions inventory, the emission estimation method used was documented
(as illustrated in the previous section). A hand-calculated example showing all assumptions,
unit conversions, and emissions factors used in calculating the emissions estimates for the
subject source was also performed and is discussed here.

The important point in this QA/QC step is to document calculation methods for all
significant source types. Sample calculations illustrating the two general types of equations
that were used to compute point source emissions estimates are illustrated in the following

examples.
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The generalized equation to calculate VOC emissions estimates using a material balance

was:
. ) _(U-M)*SD
Emissions estimate = (
D*W
where:
U = materigl used (gallons solvent/year);
M = material accounted for (gallons solvent/year);
SD = solvent density (pounds/gallon);
D = daily activity rate (days/week); and
W = weekly activity rate (weeks/year).
The general equation used to calculate daily emissions estimates was.
. \ EF * Q * SAF
E -
MISSIONS estimate D W
where:
EF = emission factor (pounds/ton of solvent used, pounds/I 000 gallons fuel, or
pounds/ton material;
Q = activity rate (tons solvent/year, 1000 gallons fuel/year, or tons
material/year);
SAF = seasonal adjustment factor (dimensionless);
D = dairy activity mte (days/week); and
w = weekly activity rate (weeks/year).

When rule effectiveness (RE) was applied to a regulated point source with controls, the

general procedures and equations used were as shown.

jes/sip 9-44



The first step was to calculate the RE control efficiency (CEFF), using the following
formula.

CEFF = (Control efficiency) x (RE factor)

The second step was fo then calculate the daidly emissions estimates by the following formula:

Q * EF * CEFF * SAF

Emissions estimate =

D*W
where:

Q = activity raze (tons solvent/year, 1000 gallons fuel/year, or tons
material/year);

EF = uncontrolled emission factor (pounds/ton of solvent used,
pounds/l 000 gallons fuel, or pounds/ton material);

CEFF = RE control efficiency;

SAF = seasonal adjustment factor (dimensionless),

D = daily activity mte (days/week); and

w = weekly activity mte (weeks/year).

When seasonal adjustment factors (SAF) were applied, the following series of equations were
used:

GAF = _ (Peak season activity) * 12 months
(Annual activity) * (Peak season months)

Seasonally adjusted emissions estimates were then calculated using the following generalized
Sformula:

Q * EF * SAF
D*WwW

Emissions estimate =

where: Q, EF, D, W, and SAF are defined above.
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The State should include calculation and QA check sheets in an appendix to the emission
inventory report as proof that a representative sample of point source emission estimates was
checked. The calculation sheet should show the equations used, the actual calculations, and
document al assumptions and data sources. Tables 9-5 and 9-6 show examples of potentia
caculation and QA sheets, respectively. An agency may choose to use a more detailed form, as

best suits the State's particular circumstances.

The QA procedures implemented by DER for the area source inventory includes
documentation of each area source category using a worksheet. The worksheet was developed
for documenting area source category definitions, emission estimation methodologies,
assumptions, and data sources. The Quality Assurance Coordinator reviewed each worksheet

and signed it after any discrepancies were corrected.

States should include the area source category documentation and QA worksheets in an
appendix to the emission inventory report. A worksheet should be developed for every area
source category in the inventory. Any errors identified should be resolved and documented using
the worksheet. Table 9-7 shows an example area source category QA worksheet. The purpose
of this worksheet is to provide documentation of area source category definitions and emission
estimation ~ methodologies. Each area source category in the inventory should be documented
usng an individua worksheet. Agencies may choose to use a different format, as best suits the

State's  particular  circumstances.

Validation Procedures for Emission Estimates

One of the final QA/QC checks performed in the emission inventory was the evaluation
of the completeness, reasonableness, and accuracy of the emission estimates. Examples of
these types of checks include evaluating whether all pollutant types expected to be emitted by a
source in a given source category are included, and that the emission estimates are within the

expected ramge established for that source category.
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TABLE 9-5. EXAMPLE POINT SOURCE CALCULATION SHEET

Explanation and Description of Operation:

Sample Calculation:

Data Source:

Data for Method:

Jo'b Number

Performed by: Date:
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TABLE 9-6. EXAMPLE POINT SOURCE QUALITY ASSURANCE SHEET

OA SHEET

Job  Number:

Operation:

Performed hby: Date:

-« For computer based calculations, a manua check of the protocol is required and a least
one manua caculaion usng the protocol must be made.

The check of the protocol shal include ensuring that the computer calculation
accurately reflects the operation(s) from the Calc Sheet for the caculation.

- For manua cdculations, 5% of the caculations are required to be recaculaed and
confirmed.
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TABLE 9-7. EXAMPLE AREA SOURCE CATEGORY DOCUMENTATION AND
QUALITY ASSURANCE WORKSHEET

AREA SOURCE CATEGORY DEFINITIONS AND CALCULATIONS
QUALITY ASSURANCE WORKSHEET

Area Source Category Definition:

SCC Code(s):

Emission Estimation Methodology (text description):

Was the same emisson factor used for all source in Category?
Dexribe alternative methodologies and data sources considered.
Were all source3 in the category treated the same?

Reference Source for Activity Data:

Activity Data Calculation and Assumptions.

Quality Assurance Procedures Implemented to Verify Reasonableness of Activity Data Used:

Data Reference Source for Emission Factor Data:

Emisson Factor Data Calculation and Assumptions.
Quality Assurance Procedures Implemented to Verify Reasonableness of Emisson Factor Used:
Equation Used for Calculation Emissions:

Quality Assurance Cheek of Calculated Emissions:
(every area source category calculation should be verified)

Seasonal Adjustment Factors Applied:

Scaling-up Procedures Used:

Was Rule Effectiveness and Rule Penetration Applicable:
How Were Point Source Emissions Excluded:

How were Nonreactive VOCs Excluded:

Reviewer’s Signature:
Date Reviewed:

File Identification Number:
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The primary completeness check performed on the Ozoneville nonattainment area
emission estimates was the evaluation of whether all the expected pollutant types for each
source category were reported. The pollutant types reported for a source category were
compared against a look-up tile that contains acceptable SCC codes and “yes or no” for each
pollutant.  The look-up table was based on the reported pollutant types for each source category
in the AIRS and EPA guidance materials. A report showing the differences between reported
pollutant types and those expected for a source category was genemted and reviewed by the

inventory  supervisor.

Reasonableness checks were also performed to evaluate the accumcy of the calculated
emissions estimates. Reasonableness checks discussed in this subsection include evaluation

methods to determine whether the calculated emissions were within the expected mnge for a

given source category.

For VOC sources, the percent of the fetal point source VOC emissions estimates
attributable to small sources (< 25 fons/yr) was calculated. The percentage-should have been
at least 5 percent, based on national figures. The contribution of small VOC sources to total
VOC emissions estimates was greater than § percent. Therefore, a review of the small VOC
sources included in the point source emissions inventory was not necessary to identify potential
or missing VOC sources. Emissions of any pollutant greater than 0.025 Ib/hr (OS tons/yr)

were verified and included in the ED as a non-zero value.

For the synthetic organic chemicals manufacturing industry (SOCMI) source category,
sources were checked fo determine if VOC emissions from fugitive leaks were quantified.
Fugiive leak emissions estimates were computed and added to the inventory for seveml
facilities.  Fugitive leak VOC emissions estimates should have been 1 to 10 fimes larger than
emissions from vents, reactors, etc. Fugitive leak VOC emissions estimates outside this range

were checked for accuracy and updated as required.

Several other reasonableness checks were glse utilized in the Ozoneville nonattainment

area point source emissions inventory. Reasonableness checks were initially made to evaluate
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the accuracy of the source’s actual emissions. Actual emissions were compared with the
allowable emissions for that source. If actual emissions exceeded the allowable emissions, the
error was flagged and the calculations were checked for errers in coding. If no coding errors
were found, then the PMT Section was notified, unless the source was already noted as being
out-of-compliance.

A second reasonableness check compared the source’s current year’s actual emissions
with the previous year's emissions. For example, emissions for any pollutant in the current

year was flagged if the difference from the previous year exceeded the following conditions:

Source Emissions bv_Pollutant (fons/yr) Percent Change in Emissions by Pollutant
(10 1200
10 .50 1100
50« 100 +50
1100 +10

Any facilities flagged were investigated individually to identify causes for the changes.

For sources where emissions and activity data were available, emissions estimates were
divided by throughput or fuel consumption to produce back-calculated emission factors. For
sources using an emission factor in the calculations, this back-calculated value should have
been equal to the emission factor. When the calculated value was lower than for other sources
of the same type, a potential underestimation of emissions was indicated and appropriate
corrections made as needed. In cases where an emisson factor was not used, such as for
storage tank emissions, the emissions/activity level varied. However, outlying values were
identified using frequency distribution plots and investigated for consistency in calculation
methods.

For sources that used continuous in-stack monitors, emission estimates were developed

using these continuous emission monitoring (CEM) data (adjusted for missing time periods)
and compared against estimates obtained-using other techniques. Any significant discrepancies
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were investigated. CEM data were also used to check seasonal and daily source operating

schedules and emissions contained in the ED.

Area source category emission estimates were validated by comparing the relative
magnitude of estimated emissions with other published inventories. The area source categories
were ranked according to emissions magnitude, where the Largest category was assigned a mnk
equal to 1, If any of the source category mnks were unreasonably different than their
corresponding ranks in the other published inventories, then the category emission factor and
activity data were reviewed for errors.

The State should identify the specific inventories used for comparison with its area source
inventory (i.e., AIRS TRIS, other State inventories). Additionally, any other validation
procedures implemented should be documented and submitted as an appendix in the inventory

documentation.

9.7 QUALITY ASSURANCE/QUALITY CONTROL AUDITS

The final step in the QA/QC process is to perform an interna audit of the inventory. The
internal audit is an opportunity to examine the effectiveness of the existing inventory preparation
procedures, ensure that the procedures are being followed, and make changes to improve the

ProCess.

In ternal Audits

Internal audits were conducted by the DER to verify the completeness and reliability of
the emissions inventory data and procedures. Exhaustive quality review checklists have been
developed by EPA that address two levels of review that should be performed during an audit
(Quality Review Guidelines for 1990 Base Year Emission Inventories, EPA-450/4-91-022). The
Ozoneville DER performed inventory audits using these checklists prior to submittal of the

emissions  inventory.
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The State should include the completed copies of the Level 1 and Level 2 checklists as an
aopendix to the emission inventory report. The State may aso wish to summarize any corrective

actions taken as a result of the audit.

Externd _ Audits

Externd audits are performed by EPA to review the reasonableness of the emission
estimates and of the QA/QC procedures. There are two stages in the inventory development
process during which externa audits may teke place. The firgt is during the inventory
preparation period, a which time the EPA Regiond Office can review the procedures being used
by a State. The auditors may review the IPP, which includes the QA/QC plan, with a view
towards checking the inventory preparation activities againgt the proposed IPP and the QA/QC
Plan.

The second is after submittd of the emissions inventory to the EPA Regiond Office. The
purpose of such an audit is to ensure that al feasble required inventory requirements were
addressed in the inventory submittal and that the information structure exists to support the data
contained in the inventory.

Externd audit vists may include interviews with persons responsible for collecting the
inventory data, assmilating the source and emissons information, calculating the emissons, and
preparing the inventory reports and reviews of State files and records. The purpose of the
interviews are to establish that the agency is following or has followed the procedures outlined in
the QA/QC plan in prepaing the inventory, The audit may include procedures to address:

. Comparison of the emissons inventory components to the specified requirements;
. Completeness of the inventory in terms of the source categories addressed;

. Generd qudity of the inventory as determined by comparison to the QA/QC
checklist;
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. Necessary disaggregation of the inventory summary by source category to alow
for evauation of the emisson estimations, and

. Adequacy of supporting documentation including calculaions or other emissions
determinations.

The State should document al externa audit correspondence and measures taken to revise
the final inventory. This documentation should be submitted with the final inventory.
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APPENDIX A

SAMPLE AIRS FACILITY SUBSYSTEM (AFS) REPORTS

This appendix contains three sarnple report printouts from the AFS database of
AIRS. Appendix A-l represents an example of AFS Report AFP644 - AFS Plant Emissions
Inventory. Appendix A-2 illustrates AFS Report AFP649 - AFS County Point Source
Summary. AFS Report AFP634 - Emission Ranking for a Pollutant: VOC is contained in
Appendix A-3. The example tables were extracted from the publicaly available portions of
the AIRS database as of the date of this report. The data do not necessarily represent 1990
base year emissions for these sources and aress.

A-l






S 1N3WNOD INYd
ad #hE21°68 J0A
Qd 000S<ZL0” Qd 000S2L0° o)
Ad 008295°% Od 000s2Lo” ZON
SL1INN QILSArGY SLINN ATIVO 3NOZO SLIND ATIVO 03 IN¥1NTI0d
Ad 00221678 JOA
AL 271 H4  2000000° 1d
hd  §295°%02 02
Ad  000%E" L1 20N
Al L Al l I AL L £/952001

SLINN T¥LIKIN TVNLIY SLINN TMIND "10d SLINN T¥1ONN “LOd SLINA 318¥MOTTY SLINN 03LYWIiS3  INYINIIOd

*AINYENTIOd LN¥1d

£°0 * (SIYIV) YIUY AL¥3ILOHd S :
06 INIWIII ¥i¥Q 2I¥IS & LNIWIT3 ¥ivg 3LVIS WX 0°96LYy
L - L IH3INITI ¥YiWA ILVLS WX 67652
SNiVLS NMONANN - € * N¥1d TOYLNDD AJNIDYINI #l
6600% - SQ2 6851L4%X8q -

6829-59€21 N2'ODIA :IAVES'ALID

49129 X08 "0°d :  S$SIYAQY

STINH SSYT1OUIALII ITYANTVA IWYN

: 1§5340a¥ ON111VM

A ONITYOLINOW 30¥N0S & DNINOLINOW LIN318MWY

133¥1SYYE B NHNG

d3Ldv -- SOYY9d4V
L2N00Y¥d T¥dIINIYd

ON :3SN- LONNYD# L LY99N4Y
H1¥d3¥ dIHS INITIYS :
PADIL T TASY S T4

SIFA0NdWI 0 HIBHNN al 1INv1d 33sn
: IYIILY3IA
POIVIROZIHOM 273657100 = 30NLIDHON
: JINDZ HWIN SE:96:2% ¢ AaNLllvY

012€-969¢/86) "NOSNIY3 : LIVINOD SMOISSIMWI
68GLI-0I-¥da = HIAWNN QI ¥d3 660% : SAIN
SITDLHIA HOLOW ¥3IHIO 3 SOLnV - 2106
23N “STYINILYN NOLLDMYISNOD - 5505
_ S330 G709 - LYOL
SSNOILVYITAISSYID WWINLSNANI GYVANYLS

AVMOTTYD X3¥ - LOV * HOLD3dSNMI
902 yJo¥
60 *NI3Y TO¥LNOD 201 6829-5%E2L GS NOTTVIWYIA :31VIS ALID
60 * DNINNY14 TYNOI93Y I 31N0Y 2912 =  SS3daqvY
21/€0/26 = 31¥Adn INYId LSV 2861 LN3H¥ND INI SYIQTINBSIHS ITUANTWA IWYN LNYId
€ SINIWIIAS 4O H3IBWNH 2 :SINIOd JO dIGWNN 2 :SHIVLIS 40 d38WNN - S¥WSW 00 HIVE3IZ - 2%l :ALNNOD

dOLVIIONI AYOLN3IANI dIS
2861 * SNOISSIW3 40 ¥v3A

AYOLNIANT dIS INOZO - 20 -

. NOITTINY3A - 00299 *ALID 99/05 :3LVLS
2861 LR3¥IND IN] SHIQTINGMIHS ITUANIWA - 660% LNV

#H9div

l *39vd

Wod

AYOLIN3ANT SNOISSIWZ LNVId SdV

26/92/€0 31va

Ciopuanu] suoissnug vld SV - pp9dAV Modoy Sy “I-y npuaddy

A-3



% 3N
£ N
¢ M

ILEL  oe

3 100

"ON
1N3INWO0D

€ SIN3IWD3S 40 YIAWNN 2 SSLINIOJ 4O ¥IGWNN 2 :SNIVLS JO Y3BWON
AYOIN3ANT d1S 3NOZO - 20 : HOIYIIGNIT AYOLN3IAN] dIS
1861 * SNOISSIWI 10 ¥v3A

- :WSW 02 HIVE31Z - Igl *ALNNOD
NOITTIWY3AA - 00299 “ALID 9%/0S =31VIS
2861 LNIH¥ND ONI SYIGIINSAIHS JLAANTWA - 660% LNV

4 :39vd
Y4944Y¥ WOd AHOLNIANL SKOISSIWI LNY1d

‘panuyuo) "Iy xipusddy

Sd¥ 26/92/50 :31vd

A-4



0 “{14)H1QIM INIOTING d 3 O * 13000 3dAL XMOVLS
0 : {143 HIOKIT ONIdTING d39
0 : {14} LHOI3H INIATING 43O 00:00:0 : JONLIDNOT WY 000 IVOILYIA WIN
0 (14) LH9I3H MoviS d39 00200200 - 3anLILlv) WX 000 ©IWINOZIMOH RID
S"ONI NIvYd3l HoNnoY 0°0 $ (23s/14) ALIDOT3A SV LIX3 {14} LHO I3 H IWMd
- ONINIT MOVLS 0 . {(W42¥) 31vd mOTd SVO 0027 : (14) ¥43L3INVIAQ NOVLS
43040034 NOISSIWI 1] © (4) 3¥NLvY3IdWIL SYO LIM3 2T ¢ (14) L1H9EH  MOvVIS
» 200 *NOI{YWHO4NI »OViS
v 3ANIT
¢ I
Z ANIT
“3SNOHDYE JHL ISvd 3IdVOST ILVINOILMVd 40 3IOvdl 3 100
‘ON
1INIWWOD  LNIWWOD
ad ¥v€CT 68 J0A
aod 0005210° ad 000S2L0° 02
Ad 005295 ¥ ad 0005210° 70N
SLINN @3Lsncav SLINN ATlv@ 3NOZO SLNN ATv@ 02 INVINTIOd
Ad  002216'8 J0A
H d 2000000° 1d
Ad 006296t 02
Id 000vEll 70N
NIVYL ONITdAYS JLVINDILYVd ¥IHLO - ¢ A 0" £/85200T
O00HL3W SLINN @3¥NSVYIW SLINN @ILVWILSI LNVLNT10d
95 :{14) HiOQIM ONICQTING d39 NI *3n¥1S80 HVIINIS ¥0 dVO ¥IHI¥IM V HLIM MOVLS 1VOILY3IA V - # 13000 IdAL MOVLS
86 S {14 K19NIT ONIaTINg d39
9¢  (14) 1H913K ONIATINg d3D 29663100 © 3aNLI9NOT WX 00°8GLY w0 1 LH3A WIN
verr {14) LHOIFH MOVIS d39 §L:9Gi2y © IANLILVYT WM 09652  © TVINOZIYOH Win
A 1 ANl NIVYY3IL HOMH vz © {338/14) ALIDOT3A SV9 LIX3 ST {l4) 1HOEH 3nN1d
LN « § - ONINMT  MOVLS 195veeT (W42¥) 31vd MO SVO vT°0 : (14) ¥3ILIWVIA NOVIS
A © 43040034 NOISSIWI evaT (4) NLVYIANIL SYD LIX3I 6vCT (14) LHOITH MOVIS
QUVA 40 ¥IND = T00 :NOILWHO4MI MOVIS
= 2ESXTENY =
€ 'SINIWOIS 40. YIBWNN ¢ :SINIOd 40 YIFGWNN Z :SHOVLS 40 dIFNNN =I¥SH O O HOVE3IZ-+ L €T *ALNNOD

AYOLN3ANI dIS INOZO = ¢0 : HOLVIIANI AHYOLNIANI dIS NOIYVIMY3A - 00299 :ALID 9¥/@S :3LVLS

/86T ¢ SNOISSINI 40 dV3IA

[86T INIHIND IN]1 SH3ATNGdIHS JRIANTIVA = 6607 <INV

3 © 39vd
¥49ddv WO

AYOLNIANI

SNOISSING  INVd S3¥

‘pPanuUIuU0) ‘|- Xipuaddy

26/92/¢0 31vda



3 T00 ‘NOILVWHOSANI MNVL INIOd
¥ 3ANIT
€ IANIT
¢ 3NIT
"INIT 43LVYM FHL 404 LNIVd ALTHM 3 100

LR N L L L L L L L T L L L Ly

"ON
ININWO]  LN3WWOJ
a d000s2to’ ad 000SZL0” 09
A 00§29S°% Q4 009sZt0° con
€8 €8 A di¥0sS3a LINIT SIW3 A dLoo* d ¥VEZT 68 20 A
oW 934 310y NOILdI4OS3IA LINIT SLINN  LINIT SLIRN d3ILSNCAY SLINN ADIVA 3HOZO SLINN ATIVA 00 LNV1IN110d
dvIA ¥V3IA dIS
Hd 2000000° 1d
M §29G 102 09
Ad  000¥E'TT 70N
NIVHL DNTTdW¥S JLVINDILYYd YIHLIO = ¢ A dL00° A 100" Ad 0022168 207
QOHL3W SLINN 03YNSYIW SLINN d.430 ILVLS SLINN @ILVWILSI LNVLINTIOd
ONIHJII3¥A - ¢ : NOIL¥I0T TOMLINOD 1ld4vidd SL/20/48 © 3LVA NOILVTIVLSNI
INILOTTIND = ¥ © IdAL TOHLINOD L4vdd A3ZIWOLY NVILS = € : 13AOW
IVENLYN = € & 3dAL 14vdd INAQHIY © IMVIN 3dAL ¥INYNG
95HETT 1§ 0550 :¥V3IA d3d SHUNOH %2l :AON-d3S
vEZT ¥ ST/T INIL ANI  NOILYY3dO G *¥3IM ¥3d SAvda %82 ONV-NNC
g SLg0 ANIL  LYVIS  MOILYYIdO ¥0 TA¥G d3d SYNOH %8S AVH-MYW
T 'z INIW3T3 viva 3L¥IS' ‘FINAIHOS  ONILYHIAMO %¢c0 :934-03a * INdNYHL LNIOYH3d
YIMOISYOR GYECT ALIOVdYD  N9IS3A N dOLVOIONI VILN3AIANOD
%e'ZT © LV3IH 30VdS wE21L/9EZL/9E21 © ROILYINDIY TOYULNOD 11T - ar IN10d d3sn

diy0s3a IN10d SIM3 :NOILdI¥OS3A LNIOd SNOISSING

100 S:# YMOVLS3I T00 :NOILYWHOLNI LNIOd

€ SINTFWO3S 40 HIAWIN Z SINIOd 40 ¥IIWNN Z :SHOVLS 40 YIBWNN - IYSW 03 HOY¥EAN1Z - ZET ALNNOD
AYOLN3IANI dIS INOZO = 20 : 4OLVOIANI AYOLNIANI dIS HOITTIMWY3A - 002499 (ALID 9V/AS :3LVLS
L86T : SHOISSINI 40 ¥¥3A /86T INIHIND ONI SHIATNNGdIHS FAMNTIVA = %07 :INVd

4 © 39vd
whodiy SHDd AYOLNIANI SNOISSING LNVId 3AIHOYVY SaV 26/92/50 3lva

‘panunuUO) |-y Xipuaddy



AL ENIE:!
SS300dd 40 IOATINONYM /M FONVIVE IVIMILVN « 2 a d46eLo” ‘ATIVA 3n0zZO
SS3004d 40 I9AIINONM fM FONVIVE TVIIALYWN » ¢ ad gzio- © Alva 00
NIVYL BNETdWYS J1VINOILYVYd YIHLIO = ¢ a deziLo" N I SEL
L Ivy3d3 9'G¥ETT $S300Y¥d 40 I9a3ITMONX /M IONVIVE TVIdILYN - L a dezio- © @3LVWILST
324Nn0S / NI9140 / 40L10ov4 NOISSING QOHLIW / SLINN/ SNOISSINT 02
INV.LNT10d
VISd 9G7€TT © 3UNSSIUd HOAVYA NOSVIS INGZO vad
A0/20/98 131VA NOILYTIVISNI 1259 :(1V9) @3SS300¥dIY 370 91787 TTT © "LN “0W HOdVA
L19°'GygeT 1500 96veeT ¢ (1V9) a3IsSvHOHUNd VISd TTTT'TT @ 34NSSIUd HOdVA
 1N3Wd 1003 TOYINOD VLIVA INJATOS VLVA MNVL
SHINIY. ‘d317ddnsS § 304N0S  YN4INS/HSY vY3Ia3d  NIDIMO  ¥N4TINS/HSY
10NA0¥d 40 SNOL =ni1BWW L9°G¥€ZT  :INIINOOD 1vaH %ZT' 2T ‘HSY %eEZT'ZT  “¥N4INS  viva 13nd
) LNdNI ¥3sn = 1000°0L ‘31vd SS300dd ATVA NOSY3S 3M0ZO Mv3ad
L1020 Y 130S 9 ¢ 934as LNdNI ¥3SNn =1 000°¢ T 3Lvd SS300dd AlVa NOSVAS 00 Mvad
0 6:{¥A)SCSW 000°1 IHNOK d3d 31vd NOILVY3dO WNINIXYIN
N “4OLVOIONI  VILNIAIINOD 10naodd 40 sMol 10 : 31vY SS3004d 13ANd TYNNNY
TWYANID »

diy OIdIN  + ONIMNLOVANNYIN  TVOIN3HO - TOTO0TOE :3A0D NOILYOHHISSY1O  30dN0S

d3ddI¥LS #04 INTTVHLHAVYN = (400 MOVLS) 103 100 :NOILVIWHO4NI LNIW9IS LNIOd

NS TYNYILNI ON HLIN 4008 @3XI4d ONILYOddNS-413S - T & " - - 3dAL 140ddns
2121 ¢ "(HdN) aNIM 39VHIAY 2T +{4) JONVHO JdNLVdIdNIL TYNANIa
IS ¥3IHLYIN HLIM ‘(OITTYLINNON> 1v3IS INIIVISIW - G & - oo 3IdAL Tv3S ZT (LAY IHD13H 30V dS HOd¥A TOVHIAY
Q30738 - L : ° °© NOILONYLSNOD %03a Q00D .9 :**tEERIIEEY NOILIANOD LNIVd
QINIT ILINND - € © NOILIANOD T173HS MNVL ET R, I d0O10D INIVd T13HS
ON TI¥13Q NOILONYLSNOD '400d ONILVOTd TWNYALX3 = T : "' 3d AL NOILINYLISHOD JIMMA - L e HOT00 INIVd 400d
"AINO SYNvL J00H 9N1L¥0Td yo4 viva ‘ATND SHNVL 4004 @3xXH d0d4 Viva
00°0 o 4A/¥IAONENL
3LINN - T 140709 NOO00NOOODKXN = 3dAL  ONIQVOT
SUVIA %0 ¢ 39V 20 : (1d) 1HOIEH 7 G 0=(L4) ¥3LINVIQ
3 T00 HOILYWMO4NI MNVL LNIOd
-—— ]
€ 'SINJWO3S 40 ¥3ISWNN € SINIOd 40 YIEWAN 2 'SHOVIS 40 H3I8WNN * 'YSH 00 HIVE3IZ - ZET :AINNOD
AJOLNIANI dIS INOZO = 20 = HOLVOIONI  AMOIN3IANI  dIS MOITTIW¥IA - 00299 :ALID 9¥/AQS :3ILVLS
/86T  SNOISSING 40 dVIA 1867 LNIHYND ONI SHIQTINGIIHS JIYAMNTVA = 6607 LNV 1d
§ - 39vd
299d4Y HOd AYOINIANI  SNOISSINT  INVId  JAIHOYY  Sdv 26/92/%0 3lva

panuIIuO) |-V XIpuaddy

A-7



dld0S3d NOILd14IS30-11W]T

J-¥31NdW0J) Y0LOV NDISSINI TYNOILYN S3v - g Od vv€ZT'68 :A1IVA 3INOZO
J-43INdWD3) yoLlOvd MOISSIWI TYNOILYN SdV - @ AL L9syy00° - Q31VWI 1S3
JOUMS / NIDI¥0 / HOLOVd NOISSIWI AQOHLIW # SLINN F SNOISSING J0A
0:830s « 'JOHL3IWN %0000000°0 : INEERERESIN
» (QOHL3IW . : L4YONOD3S
%000°0 ‘AON3IOI443 A@3ILSNCAY  %00.°66 :AON3IIDI443 AON3IOI443 HOIH = 4012377100 WONJIYINID - 200 :  AdVAINd
{INIWAINDI TOHINOD -3-43LNdWOD) ¥0LOVd NOISSINI 1VYNOILYN S4V - 8 AL €L0000D" - Q3ILVWILS3
JOUMS / NI9IYO / d0LOV4 NOISSINT Q0OHL3W / SLINN / SNOISSING 1d
g :g830s 34NLvHILIT WO¥d ILVWILST -~ ¥ :QOHLIW %8000000°0 : INEERER=RL AT
0 ‘¥40L10V4d LININWLSNCAY TYNOSV3S €8 : A3I4IAON LSV dV3IA %8 d3LVIN93Y Hv3IA A © 32V1d NI 37Nn¥ dIS
34 ¥d3 NO a3svd "AINIIDI443 Q3LS3L- T :QOHLIIM cav (X08} 3INTIVA L1NV43A = @ : AOHLIW %00T :SSANIAILOIH443 31N
¥I¥E TVIMILYW NO d3svd ‘QILVINOTIVO - § :QOHLIW NIVLdNO 331¥M - 980 AMVANOO3IS
%SPEZT  ‘AONAIDIA43  @3ALSNCAY  %SveCT AON3IDI443 AON3I01443 HOIH » ¥399Nd0S LIM - LD ©  AUVNINd

INFNDINOF  TOYLNOD
dI¥3530 L1K11 SIW3 NOILdI¥OS3A-LINIT

od &2i0° LINIT

a de2io° aINYE

9" SS300dd 40 IDAIMONN /M IONVIVE TVIMILYAN - ¢ a dsz2io° ©@3alsncav

S$S300¥d 40 I9AIMONN /M JONVIVE TVIMILYN » 2 ad  s2to° IATIVa 3IN0ZO

NIVYL ONITdAYS 3LYINIILYYd ¥IHLO - ¢ Al szto° fg3ynsvaw

l VEElEE 9'6v€ZT S$S300¥d 40 IDAIMONN /M JONVIVE TVIMILYN » AL 29500 ' Q3LvWILS3

30UMS / NI9IMO / Y0LOV4 NOISSINT AOHLIW £ SLINN f SNOISSING 0N

8 :830S JYNLVHILIT WO¥d JLVWILST » ¥ :AOHLIW %8000000°0 : INIWI13 30wl

2dOLOV4  INAWLSNCAY TYNOSY3IS S QIT4100W 1SV dV3IA @INOR - WYIA : 30V1d NI 370y dIS

~QOHL3IW rav « ! QOHIIN % 'SSANIAILOFA4T I INY
vIve TVIM3ILYAN NO Q3svd ‘aLvINOIvY « § :QOHLIW NIVLYND YIL¥M - 980 :AMVANOOIS
%000°0 ‘AON3IIOI443 dILSNCAY  %SPe'ZT :AON3IIOI443 AONI1D1443 HOIH » HIFANYOS LIA = TO0 ©  AHVAIYD

INFNDINOF  TOYLNOD

AEPEARRPARRRRRAARR o

Y3ddILS dOd4 IMITVHIHAYN = (BOO >OviS) B0/3 100 NOILYWHOANI INIWDIS INIOd

€ 'SININ93IS 40 YIFWNN ¢ :SINIOd 40 YIGWNN Z :SHOVLS JO ¥ITWNN *IVSM 0D HI¥B3IZ- LET *ALNNOD
MHOINIANT dIS 3INOZO * <20 : HOLVOIANI AYOINIANI dIS NOITTIWY3A « 00299 :ALID 9%/AS :3LVIS
86T SNOISSING 40 dV3IA 1867 INIWIND INI sy3aTINgdIHS JIHANIYA - 6607 LNV1d

9 © 39vd
99944y TWDd AYOLNIANI SHOISSINI Invia Siv 26/92/¢0 ‘3lva

paNURUOD "IV XIpuaddy



STOYINOD dVIA 3ISVd ANV HIMOYO = 99 ‘YOLVOIONI JdAL SMOISSIWI NOILO3rOY¥d INITIQOM - W :IdAL AHOLNIANI v6 ‘dv3A  NOILO3rOdd

{100 XOvlS) 103 100 :NOILYWHYOANI @3103r0dd LNIWDIS LNIOd

Z 3ANIT
"M3N MVIL AddVYNS 3SN ‘ QOOM IHL ONId4INLS ¥3LdV 3 100
‘ON
ANIWHOD  LNIWWOD
1221 4 G609,
%LHOM ALISN3A ¥439NNN SVD
0 :NOILVYIWYOINI T¥IIW3IHDI-:830aS - 00HI3W %0000000°0 INEERERER)2:T!
< QOHLl3INW - "AYYANOD3S
%000°0 :AON3IIOI443 A3ILSNCAY %0000  :ADN3IIDI443 - : AdVIIEd
2 LNIN4IND3 TOYLINOD
QOH1IW 3JONIYI43Y Vd3 'Sn» T Al b © @3y¥nsvan
30UNOS/NIDIOMOLOYd  NOISSING QOHL3W / SLINN / SNOISSINT
L 0:g3as - Z00HLIW %0000000°0 : INIW3T3 FOovdl
*¥OL1OV4 INJHLISNC av 1¥YNOSY3S CQ3L4TO00W LSV dV3IA 9/ :@3LVIMIY ¥V3IA A © 30V1d NI 37n¥ dIS
-00HIW * a v (%08) INTIVA LINVY43A - @ © AOHLIW %08 :SSINIAILOI443 31Ny
34 Vd3 NO Q3Svd ‘AON3IOI443 @31S3L« | :QOHLIN . "AYYANOD3S
%000°0 ‘AON3IIOI443 Q3ILSNCAY %0T6'86 :AONIIOI4d43 AON3IIOI443 HOIH - ¥399N¥0S LIA = TO0 ©  A¥VINIY
INGNdINO3  TOHLNOD

Y3ddIYLS W04 INTIVHLHGYN - (100 XOVLS) L0/3 T00 NOILVWYOINI LNIWOIS LNIOd

€ 'SININO3S 40 HIBWIN ¢ 'SINIOd 40 ¥IGWNN ¢ 'SHOVLS 40 dIGNNN « ¥SH 00 HOVE3IZ = LET ‘ALNNOD
AJOLNIANI dIS 3INOZO - 20 : MOLVIIANI AYOLNIANI dIS NOTTTIWY¥3A - 00299 :ALID 9¥/dS :3ILVLS
L86T : SNOISSINT 40 dV3IA L86T LNIYINO ONI SHIATINGdIHS I1YANTVA - 660% “LNVd

L © 39vd
Y79d4¥ inod AYOIN3ANI NOISSING INV1d S4v 26/92/¢0 3L1vd

‘panuUnUoD |-y Bpusddy

A-9



v (QOHLINW - S AYVYANDI3S
%000°0 :‘AON3IIDI443 AILSNCAY %0000  :ADNIIDI443 - : AUV
"INFHdINdI  TOYINOD
INIWIUNSYIN NOISSTNI ¥IHLO ¥O L1S3IL I0UMS = T AL LT © g3LVWILS3T
324N0S / NI9DIYO / HOL1OVd4 NOISSING AOHLAIW / SLINN # SNOISSING 09
“INV1NT10d
¥ISd 00000 7 IYNSSIYd HOdAVA NOSVIS INOZO Mvid
// 31va NOILVYT1IVLSNI 0 (v9)  a3SSID0UdIY 310N g1/d1 0 DLN " I0W JOdVA
00°0 Lo 1500 0 ¢ (1v9) a3asvHouNd ¥ISd 00000 © 3UNSSTId  HOdVA
JINJGWdINO3  TOYLINOD 'V1va IN3A10S VLIVA MNVL
43ddns '304N0S YN INSHSY NIOMO  ¥N4TINSHSY
10Nd0dd 40 SNOL » NLEWH 000 D ININOD LY IH %00°0 HSY %000°0 ¥N4INS :v1lva 713nd
0000 ‘3Lvd SSI00Md ATVA NOSY3AS 3NOZO Mvad
:13as 1 9308 0000 . dlvd SS3004d ATiva NOSY¥3IS 00 vad o
i(4A) sasW 0000 .x:o: d3d 3LvY NOTIVYIO wowixvw
“*dOLVOIaNI VILN3AIINOD 12na0d¥d 40 SNOL 31vd $S300¥d 13N TVNNNY A
IVHINTD =

aiy 2tdia¥ + ONIMNLOVANNYAL TVOINIHO = TOTOOTOE :3A0D0 MOIAVWIIAISSY1D 30dNOS

(MOVLS ON) 20/3 TOO :NGILYWHG4NI LNIWO3S LNIOd

(%08) INTVA LTW430 « Q © OOHLIW %¥8 :SSINIAILDI443 31Ny

ON3Y¥3434 Vd3 NO @3SV 'AONIIOI443 a3LSIL - T *OOHLIN AON3IDI443 WHIAIW « ¥4399nH0S LIH - 200 AYVANOD3S
%S¥€¢T AON3IOI443 AINIIDI443 HOIH « ¥399NHOS LM = T00 ©  AHVAIMd
$IN3IN4INDI T0YINOD
-£8 QaLVIN9FH ¥v3IA
A ©30V1d NI 37nY dIS OILdI40S3A LIWIT NOILOICOdd *NOTLAI¥ISIA-LINIT
TT'TT @ dOLOVd H1iMO¥9 A dSsp0p°® : LTI
= 10 A d%0000° © Q3LOo3rodd
QoHLIwW / S1INN / SNOISSIW] CON
(T00 XOVIS) {0/3 T00 NOILYWEO4N] 03L03r0¥d INIWO3S INIOd
€ 'SINIWO3IS 40 ¥IGNNN ¢ 'SINIOd 40 ¥IGNNN ¢ SMOVIS 40 d3IGWNN *SYSH OO HIVA3IZ - LET “ALNNOD
AYOLN3IANI dIS INOZO = 20 : HOLVOIANI AHOLNIANI dIS NOITVIWY3A - 00499 “ALID 9¥/dS :3LVLS
/86T : SNOISSINI 40 ¥V3IA /86T INIYIND ONI SY3ATNGdIHS J™AMIVA = 6607 :INVd
g ‘39vd
hoddY had AJOINIANI  SNOISSINT  INVId  SdV 26/92/¢0 :3Llva

‘PaNuUIIUO) '|-V Xipuaddy



VISd 0000°0 - JNSSI¥d JOdVA NOSVIS INOZO Mv3id

/1 131V A KOILY1IVISKI 0 (VD)  @3SSI00UdIY 3104 87/871 ¢ ‘LN " T0W dOdVA

000 N Yoo} 0 (1v9) 03SVHOUN VISd 0000°0 * 34NSSTdd  HOdVA
JINGNDINOT  TOYINOD 'V1va IN3IAT0S Y1Va WNvL

¥3Nddns '304N0S  UNAINSHSY NIOIHO  ¥NAINSHSY

a3Nydng SNOL - f119WW 00°0 :INAINOD LVaH %00°0 :HSY %000°0 :¥N4INS :v1lvd 13nd
000°0 ALvd SS3004d ATIVA NOSY3S INOZO Mvad
: 2308 © 9308 0000 . 31vd SS300dd ATllYa NOSV3S @D Mviad
*{¥k) sasH 000°0 THNOH ¥3d JLVY NOILYYIdO WNINIXYIN

‘4OLVOIANI TYILN3AQIINDD

NOILVHINIONI = TVI4LSNANI

Q3INING snoL :
YIGNVYHI VA1 LINN -
- 1¥S0dSIQ 31S¥M @I10S - TOT00£0S :3A0D NOILYII4ISSY1D 32dN0S

J1vd SS3004dd T1ANd T¥NHNY

(MOVLS ON) LOF3 S00 :NOILYWHOANI INIWOS3IS INIOd

Jiva  NOLLYVIVISH]

= 1 NOILVYD01 T04LNOD 14Vvdda F
- 3dAL TOYINGD L4V HaQ < I 71300W
= 3dAL 14wMd © VN 3dAL Y3INENG
g 0000 ‘dVIA ¥3d SUNOH %00 AON-d3S
: :INIL ANI NOIlvy3do { SF3Mm ¥3d SAva %00 OnY-Nr

“ANIL LYVLS NOT1VH3dD

N oy

ININIT3 ¥iva 31VIS

00 -

%00 AVIN-HYI
%00 934 -230 :Lndandxl 1HIIY3Id
dO1VOIANI  TVILNIAIANOD

AVO ¥3d S¥NOH
‘3TINAIHOS ONILYHIAdO
ALIOVdYO N91530

%0°00 © LV3IH 30VdS / / NOILYIN93Y T0YLNOD al INI0d ¥3sn

*HOIL4I¥IS30 LNIOd SHDISSINI

} §06 ‘NOILVWHO4NI LNIOd
- :g30S * 'QOHLIW %0000000°0 1K3IWFI13 FOVHL
HOLOV4 LN3IMLSNAraY TYNOSY3S CQI14T00W 1SYY HVY3IA @ALVIN93Y  dv3A 30V1d NI 31y dIS
» :JOHL3IW rav « © (OHIIW X 'SSANAAILOF4HT FINY

(MOVLS OW) 2073 T00 NOILYWYOINT LNIWD3S LNIOd

€ 'SINIW93IS 40 Emzzz_ Z 'SLNIOd 40 ¥3WAN ¢ :SMOVLS 40 H3AWNN
AYOLNIANT dIS INOZO - 20 : HOLY¥IIONI AMOLNIANI dIS
L86T - SNOISSIWI 40 ¥¥3IA

*V¥SH OO HWE3IZ + L €T :ALNNOD
NOITTIWE3A - 00/99 :*ALID 9¥/AS :31VIS
L86T LNIYYND INE SH3ATINGdIHS ITHANTVYA - 6607 LNV1d

6 139¥¢
P¥9dd¥ -Had

AYOLNIANT SNOISSING

INYTd  S4Y 26/9z/¢0:31va

‘pPaNuUIIUO) |-V Xipuaddy

A-11



Appendix A-2. AFS Report AFP649 « AFS County Point Source Summary

DATE : 03/20/92 AFS COUNTY POINT SOURCE SUMMARY PGM: AFPE4Y
STATE: 48 TEXAS COUNTY: 201 HARRIS CO
TOTAL
#0oF

PLANT NANE AND ADDRESS SIC AQC UTZ UTMH  UTMV POINTS YR voC
----- AR s sE e mrEEE RSP RS R A R BAEy T T T TTT asmras ajaghwm T T T T T T = TTTTTTeeo e EemSAEEENER

CHEMICAL EXCHANGE TNDUSTRIBAYTOWN 2869 216 15 305.0 3293.1 4 85 103.0 0.0 0.0 0.0 0.0
0534 NO STREET ADDRESS

MO CITY NAME 00000
00003 WOECHST CELAMESE CHE 2869 216 15 300.2 3278.6 74 88 2054.9 0.0 0.0 0.0 0.0
0003 9502 BAYPORT rROAD

PASADENA 75011
00006 CRWN CENTRAL PETROL 2911 216 15 266.7 3290.1 106 88 1398.0 0.0 0.0 0.0 0.0
0006 111 RED BLUFF ROAD

HOUSTON 77501
00008FINA OIL AND CHEMICA 2821 216 15 298.1 3290.5 35 88 1314.0 0.0 0.0 0.0 0.0
0008 HIGHWAY 134 & MILLER

LA PORTE 77536
00009 OCCIDENTALCHEMICAL 2869 216 15 2957 3291.0 130 88 1060.0 0.0 0.0 0.0 0.0
0009 TIDAL ROAD

DEER PARK 77536
00010 ANERICAN WATIONAL Ch 3411 216 15 280.1 3296.2 39 88 226.0 0.0 0.0 0.0 0.0
0010 8501 EAST FREEWAY

HOUSTON 75011
00013 EXXON CHEWICAL AMNERI 2869 216 15 279.5 3293.6 32 65 31.0 0.0 0.0 0.0 0.0
0013 8230 STEDMAN STREET

HOUSTON 75011
00014 EXXON CHEWICAL AMERI 2869 216 15 304.8 3292.1 165 88 4172.0 0.0 0.0 0.0 0.0
0014 5000 BAYWAY DRIVE

BAYTOWN 77520
00015 ETHYL CORPORATION 2869 216 15 290.4 3291.0 189 88 4568.0 0.0 0.0 0.0 0.0
0015 SOUTH BOULEVARD

PASADENA 77503
00022 EXXON CORPORATION US 1321 216 15 246.4 3329.3 32 85 103.0 0.0 0.0 0.0 0.0
0022 24 MI. FROM DWNTW

TOMBALL 77375
00023 EXXON  CORPORATION 1321 216 15 293.5 3278.0 44 85 159.0 0.0 0.0 0.0 0.0
0023 51210 RED BLUFF-GENOD

PASADENA 77507
00027 EXXON COMPANY USA 2911 216 15 305.2 3292.1 42088  13079.9 0.0 0.0 0.0 0.0
0027 2800 DECKER DRIVE

BAYTOWN 77520
00031 TEXAS  PETROCHEMICALS 2869 216 15 281.8 3287.4 167 85 5195.0 0.0 0.0 0.0 0.0
0031 8600 PARK PLACE BLVD

HOUSTON 77017
00033 REICHHOLD  CHEWICALS 9999 216 15 288.4 3294.7 15 85 1157.0 0.0 0.0 0.0 0.0
0033 1503 HADEN

HOUSTON 77015
00039 SHELL OIL COMPANY 2911 216 15 294.1 3290.0 751 88 12927.9 0.0 0.0 0.0 0.0
0039 HWY 225 OF BATTLE GR

DEER PARK 77536
00040 LYONDELLPETROCHEHIC 2911 216 15 283.7 3289.4 244 8§ 14662.0 0.0 0.0 0.0 0.0
0040 12000LAWNDALE

HOUSTON 77017
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Appendix A-2. Continued.

DATE : (3/20/92 AFS COUNTY POINT SOURCE SUMMARY PGM: AFP649
________ ===z - - Zx
STATE: 48 TEXAS COUNTY: 201 HARRIS CO
TOTAL
# OF

PLANT NAME AND ADDRESS SIC AQC UTZ UTMH UTMV POINTS YR vOC
00046 HOUSTON LIGHTENG AND 4911 216 15 285.0 3300.1 19 85 21.0 0.0 0.0 0.0 0.0
0046 12070 OLD BEAUMONT H

HousTON 77015
00052 TEXAS ALKYLS INCORPO 2869 216 15 298.0 3287.6 42 85 105.0 0.0 0.0 0.0 0.0
0052 730 BATTLEGROUND ROA

DEER PARK 77536
00055 QUANTUM CHEMICAL COM 2869 216 15 3004 . 3288.3 220 88 5784.0 0.0 0.0 0.0 0.0
0055 1515 WILLER CUT-OFF

DEER PARK 17536
00059 TENNECO METHANOL COM 2869 216 15 292.0 3290.7 99 88 365.0 0.0 0.0 0.0 0.0
0059 HWY 225 PASADENA

PASADENA 77501
00062 AMERADA WESS CORWRA 4226 216 14 771.2 3293.2 55 85 218.0 0.0 0.0 0.0 0.0
0062 12901 AMERICAN PETRO

GALENA PARK 77457
00075 LYONDELL PETROCHEMIC 2869 216 15 296.0 3301.7 217 88 1273.0 0.0 0.0 0.0 0.0
0075 8280 SHLEDOM ROAD

CHANNELVIEW 77530
00076 ANHEUSER BUSCH INCOR 2082 216 15 280.6 3295.6 15 85 9.0 0.0 0.0 0.0 0.0
0076 775 GELLHDRM DRIVE

HoUSTON 77013
00078 DIXIE CHENICAL COHPA 2869 216 15 301.5 3277.3 138 85 99.0 0.0 0.0 0.0 0.0
0078 10701 BAY AREA BLVD

HOUSTON 77571
00087 REEF INDUSTRIES INCO 9999 216 15 276.5 3280.3 16 88 210.0 0.0 0.0 0.0 0.0
0087 10020 MYKAWA

HOUSTON 77048 ‘
00088 GOODYEAR TIRE AND RU 2822 216 15 281.1 3287.4 212 85 4840._8 0.0 0.0 0.0 0.0
0088 2000 GOODYEAR DR.

HoUSTON 75011
003 GATX TERMINALS CORPO 4226 216 15 212.8 3266.9 152 85 987.9 0.0 0.0 0.0 0.0
0091 906 CLINTON DRIVE

GALENA PARK 17547
00092 GATX TERMINALS CORPO 5171 216 15 287.0 3296.0 95 85 1360.0 0.0 0.0 0.0 0.0
0092 530 WORTH YITTER STR

PASADENA 17506
00094 FMCCORPORATION 2819 216 15 302.6 3279.3 34 85 35.0 0.0 0.0 0.0 0.0
0094 12000 BAY AREA BOULE

HOUSTON 77507
00117 MOBIL CHEMICAL COMPA 2869 216 15 282.3 3287.6 36 85 237.0 0.0 0.0 0.0 0.0
0117 9822 LA PORTE FRWY.

HOUSTON 75011 i
00118 TEXAS EASTERN PRODUC 4789 216 15 305.4 32941 28 88 214.0 0.0 0.0 0.0 0.0
0118 4227 DECKER DRIVE &

BAYTOWN ' 77520
00152 PHILLIPS PIPE LINE C 5171 216 15 289.4 3289.3 26 88 312.0 0.0 0.0 0.0 0.0
0152 HWY 225 AND JEFFERSO

PASADENA 77501
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Appendix A-3. AFS Report AFP634 - Emission Ranking for a Pollutant: VOC

EMISSION RANKING FOR A POLLUTANT: VOC / PROGRAM: AFP634

PAGE: 1
TOTAL EMISSIONS: 99708  (TOMS/YEAR) ARCHIVE YEAR: N/ZA TOTAL PLANT
EST EMISSIONS
YEAR OF TONS/  %OF CUM %
RANK  REGION  STATE AQCR COUNTY PLANT  NAME/ADDRESS UTMH  UTMV EMISSIONS  YEAR TOTAL TOTAL
1 06 48 216 201 0027 EXXON COMPANY USA 305.2 3292.1 88 13079 13.1 13.1
00027 2800 DECKER DRIVE
BAYTOWN
2 06 48 216 201 0039  SHWELL OIL COMPANY 294.1 3290.0 88 12927 12.9  26.0
00039 HWY 225 OF BATTLE GR
DEER PARK
3 06 48 216 201 0055 QUANTUM CHEMICAL cOM 300.4 3288.3 88 5784 58 31.6
00055 1515 WILLER CUT-OFF
DEER PARK
4 06 48 216 201 0031 TEXAS  PETROCHEMICALS 281.8 3207.4 a5 5195 5.2 37.0
00031 8600 PARK PLACE BLYD
HOUSTON
5 06 48 216 201 0088  GOODYEAR TIRE AND RU 281.1 3287.4 65 4640 4.8  41.9
00088 2000 GOODYEAR DR.
HOUSTON
b 06 48 216 201 0034  ROHM AND HAAS TEXAS 340.3 3393.3 88 4766 4.7  46.7
00034 P. 0. BOX 672 = DEER
DEER PARK
7 06 48 216 201 0040 LYONDELLPETROCHEMIC 203.7 3209.4 88 4662 46 51.4
00040 12000 LAWNDALE
HOUSTOM
B 06 48 216 201 0015  ETHYL CORPORATION 290.4 3291.0 88 4568 45 559
00015 SOUTH BOULEVARD
PASADENA
9 06 48 216 201 0036  SHELL OIL COMPAMY 340.3 3393.3 88 4551 45 60.5
00036  STATE HWY. 225
DEER PARK
10 06 48 216 201 0014  Exxom CHEWICAL AWER | 304.8 3292.1 88 4172 4.1 64.7
00014 5000 BAYWAY DRIVE
BAYTOWN
11 06 48 216 201 0021 J M HUBER CORPORATID 315.1 3299.3 85 3545 3.5 68.2
00021  NEEDLEPOINT RD. CARB

BAYTOWN



Appendix A-3. Continued.

DATE (3/20/92 EMISSION RAMKING FOR A POLLUTANT: VOC / PROGRAM: AFPG34
PAGE: 2
TOTAL  EWISSIONS: 89708  (Tous/ veAR) ARCHIVE YEAR: W/A TOTAL PLANT

EST EMISSIONS

-

YEAR OF TONS/ % OF cum %

RANK  REGION  STATE AQCR COUNTY PLANT  NAWE/ADDRESS UTMH  UTMV EMISSIONS  YEAR TOTAL TOTAL
12 06 48 216 201 0178 ISK BIOTECH CORPORAT 290.5  3294.3 88 3132 3.1 71.4
00178 2239 HADEN ROAD
PASADENA
13 06 48 216 201 0003  HOECHST CELANESE CHE 300.2 3278.6 85 2054 2.0 T73.4
00003 9502 BAYPORT ROAD
PASADENA
1y 06 48 216 201 0065  PHIBRO REFINING INC 0.0 0.0 88 1743 1.7 75.2
00065 9701 WAMCHESTER
HOUSTON )
15 06 48 216 201 0018  CHEVRON CHEMICAL COM 314.8 3300.4 88 1405 1.4 76.6
00018 9500 IK-10 EAST
BAYTOWN
16 06 48 216 201 0006  CROWN CEMTRAL PETROL 286.7 3280.1 88 1398 1.4 78.0
00006 111 RED BLUFF ROAD
HOUSTON
17 06 48 216 201 0248 PAKTANK  CORPORATION 297.2  3292.0 85 1364 1.3 79.4
00248 2759 BATTLEGROUND RO
DEER PARK
18 06 48 -216 201 0092  GATX TERNINALS CORPO 287.0  3296.0 85 1360 1.3 80.7
00092 530 NORTH WITTER STR
PASADENA
19 06 48 216 201 0008 FINA OILAND CHEMICA 298.1 3290.5 88 1314 1.3 82.1
00008 HIGHWAY 134 & WILLER
LA PORTE
20 06 48 216 201 0075  LYONDELLPETROCHEMIC 296.0 3301.7 88 1273 1.2 83.3
00075 8280 SHLEDON ROAD
CHANNELVIEW
21 06 48 216 201 0048 PHILLIPS 66 CONPANY 289.0 3290.4 88 1227 1.2 84.6
00048 HWY 255 AT JEFFERSON
PASADENA
22 06 48 216 201 0033 REICHHOLOCHEMICALS 288.4  3294.7 85 1157 1.1 85.7
00033 1503 HADEN
HOUSTON
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APPENDIX B

SAMPLE AIRS AREA AND MOBILE SOURCE (AMS)-PC REPORTS

This appendix contains a sample report printout from the AMS-PC database.
Severd example pages ae provided for AMS Report AMSR6100 - Detaled Inventory
Report.  This report illustrates an example of the fixed form report that is avaladble in AMS-
PC. The examples shown in the appendix were extracted from Version 2.0 of AMS-PC just

rdeased.  The report illustrates a useful way to summarize and present base year area source
data for the inventory documentation report.
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Appendix B. AMS-PC Report AMSR6100 - Detailed |nventory Report

DATE: 03/26/92

COUNTY:z 21 « BUNCOMBE

AREA AND WOBILE SOURCE = PC PAGE: 2
INVENTORY  REPORT PGM: AMSR6100
DETAILED INVENTORY REPORT BASE YEAR: 1990

Example AMS Report Printouts

STATE:
CITY: 6140 = BLACK MOUNTAIN

mamesmwananc CATEGORY DATA =-=====sve=nmzasesme

SOURCE CATEGORY: 24/25/010/000
Lithography -- Total: A1l Solvent Types

ACTRIVITY VALUE UNITS
LEVEL 350,100. 374-Persons
LEVEL LINAT :
NEW CONTROLS: e n
GROWTH FACTOR - 44t
HEY CONTROLS ; -t
ASH CONTENT(%) -
SULFUR  CONTEMT(%):
FUEL LOADING : N/A

DAYS PER WEEK : 5 WEEKS PER YEAR: 52

CATEGORY  COMMENT

This isa" lithoplant.

PROCESS

NC (37) - MORTH CAROLINA

0 Not Applicable

ZONE:- 0000

e

POLLUTANT DATA
POLLUTANT: voC (43104)-VOLATILE ORGANIC COMPOUNDS

EEEA R - ———

EMISSON TYPE: AC - ACTUAL
VALUE unITS CALC
ANNUAL EMISSONS 174.09632 Toms/Year I
EMISSION  FACTOR 1.3 565-1b/person (s/C)

EHISSION FACTOR LIWMIT: ####F##H

NEW COMTROLS A
REACTIVITY (%) 0.00
--------------- =====~ CONTROLS ======svmmmmmemsarmmmnn

SIP RULE INPLACE : R-RACT YEAR REGULATED: 1985

RULE  EFFECTIVENESS: YEAR MODIFIED : 1985

RULE PENETRATION - 50.0 (S/C) CONTROL EFF - 58.74 (S/C)
CTe CLASS Aaad

POLLUTANT ~ COMMENT

VOC emissions estimated from Heatset Lithography only.

DATA--=mmmmmmmemmmmm e oo mm oo D —

---------------------------------------------------------- PERIOD
PERIOD: PO =Peak Ozome Season
WONTH PERTCD ADJUSTWENT  FACTORS
BEG - END THRUPUT(%) WKDAY (%) SAT (%) SUN(®)
JUN - AUG 25.0(s/C)

PERIOD EMISSIONS - 1.339.202

EMISS FACTOR 1.3 565-1b/persan
EMISSFACTOR LIMIT: 0.0
LIWIT-NEW CTRLS:

# - Indicates missing data

B-3

(/)

INTERVAL CODE: #

START HOUR: XX

INTERVAL EMISSIONS: =ttt
INTERVAL THRUPUT : 999.9 (X/X)

(s/C)

+++++ = Indicates not available in ANS-PC



Appendix B. Continued.

DATE: (3/26/92

AREA AND MOBILE SOURCE =~ PC

PAGE: 1

INVENTORY  REPORT PGM: AMSRG100Q
INVENTORY TYPE: BASE YEAR DETAILED INVENTORY REPORT BASE VEAR: 1990
PROVIDER......:z STATE Exanple AHS Report Printouts
STATE: NC (37) NORTH CAROLINA
COUNTY: 21 = BUNCOMBE CITY: 6140 = BLACK MOUNTAIN ZONE: 0000
mmmmmmnsnmmn CATEGORY DATA ====s====== mm———— = mmmmmssscw——— POLLUTANT DATA  mmmm=maa——a- ———————
SOURCE CATEGORY: 21/04/006/000 POLLUTANT: c0 (42101)-CARBON MONOXIDE
Natural Gas -- Total: AIl Combustor Types EMISSION TYPE: AC = ACTUAL
ACTIVITY VALUE unTs PROCESS VALUE UNITS CAL(
LEVEL 109,953. 258-10"6 Cubic Feet 1 Burned ANNUAL — EMISSHONS 1 1,099.53 Tons/Year i
LEVEL LEIWIT : ENISSION  FACTOR 20. 522-1b/10°6 cubic fe(S/C)
NEW COMTROLS: Faa EMISSION FACTOR LIMIT: #########
NEW COMTROLS -
GROWTH FACTOR : T REACTIVITY(%) 100.00 (E/N)
NEW COMTROLS : e
wmmmmmmmmmmnno oo o=2 CONTROLS =====—mmmmemana A m———
ASH CONTENT(%) : SIP RULE N PLACE - N-NOME YEAR  REGULATED:  N/A
SULFUR  COMTENT(%): RULE  EFFECTIVENESS: YEAR MODIFIED : N/A
FUEL LOADING : N/A RULE PENETRATION : NIA CONTROL EFF - #H###
DAYS PER WEEK =7 WEEKS PER YEAR: 52 CTG CLASS : +++
CATEGORY  COMMENT POLLUTANT  COMMENT
Residential Natural Gas Combustion. Activity data was Emission factor data source: AP-42.
obtaimed from Black Woumtaim Natural Gas, Umc. 1990 data.
--------------------------------------------------------- -PERIOD AT A === e e e o o
PERIOD: PC = Peak CO Season
WONTH PER100 ADJUSTMENT  FACTORS
BEG - END THRUPUT(%) WKDAY (%) SAT(%) SUN(H)
OEC = FEB 60.0(S/C) {/)
PERIOD EMISSIONS : 14,499.29 INTERVAL CODE: #
EMISFACTOR 20. 522-1b/10"6 cubic fe (/) START HOUR: XX
EMISSFACTOR LEMIT: 0.0 INTERVAL EMISSIONS: +bet
LINIT-NEW CTRLS: INTERVAL THRUPUT - 999.9 (X/X)

# = Indicates missing data

+++ = Indicates not available in AMS-PC



Appendix B. Continued.

DATE: 03/26/92

DETAILED
Example AMS ‘Report Printouts

AREA AND MOBILE SOURCE = PC

PAGE:=: 4

INVENTORY REPORT PGM: AMSRG100

INVENTORY REPORT BASE YEAR: 1990

STATE:z NC (37) = NORTH CAROLUINA

COUNTY: 57 » DAVIDSON CITY: 00000 ZONE: 0000
EEEEETEEESSan CATEGORY DATA ------------------- - Adtrd T mm e - P@LIMTAMTDATA T T ok ke
SOURCE CATEGORY: 28/01/500/000 POLLUTANT: vOC (43104)-VOLATILE ORGANIC COMPQUNDS

Agricultrual Field Burming -- Total EMISSION TYPE: AC - ACTUAL
ACTIVITY VALUE UNITS PROCESS VALUE unaTs CALC
LEVEL 4.500. 301-Acres Burned 1 Burmed ANNUAL EMISSIONS : 72.675 Tons/Year K
LEVEL LIWIT : ENISSION  FACTOR 17. 510-1b/ton (5/C)
NEV CONTROLS: i+ EMISSION FACTOR LIMIT: ###F##4F

NEWCONTROLS b

GROVTH FACTOR : ++++4+ REACTIVITY (%) : 0.00

NEW CONTROLS : -+

----- Ak CONTROLS EEEEEEEsssRss S wrE T
ASH CONTENT (%) : SIP RULE IN PLACE : N-NONE YEAR REGULATED: NI
SULFUR  CONTENT(%): RULE  EFFECTIVENESS: YEAR WODIFIED N/A
FUEL LOADING : 1.9 801 (s/¢) RULE PENETRATION : N/A CONTROL EFF - Hi
DAYS PER WEEK : 7 WEEKS PER YEAR: 52 CTG CLASS = +++
CATEGORY  COMMENT POLLUTANT — CONMENT
Activity level data obtaimed fromDavidson County Agricul
tural Extemsion Service. 1990. Fuel Loading factor obtai
ned from AP-42.
-------------- et e — |- { )} DAT A~ =t e e e e
PERIOD: PO = Peak Ozome Seasonm

MONTH PERTOD ADJUSTMENT  FACTORS
BEG - END THRUPUT (%) WKDAY (%) SAT(%) SUN(Y)
JUN - AUG 10.0(s/C) (/)
PERIOD EMISSIONS : 399.31318 INTERVAL COOE: #
EMISS FACTOR 17. 510-1b/ton (s/C) START HOUR: XX
EMISS FACTOR LEMIT: 0.0 INTERVAL EMISSIONS: A-dboiot

LIMIT+NEWCTRLS: INTERVAL THRUPUT : 999.9 (X/X)

#« Indicates missing data

-+ = Indicates not available im AMS-PC
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Appendix

DATE: 03/26/92

AREA AND MOBILE SOURCE = PC

B. Continued.

PAGE: 12

INVENTORY REPORT PGH - AMSRE100

_______________________ L R N N R ok R W WY W W N N W W e T ST W W W WM W = N R

INVENTORY TYPE: BASE YEAR

PROVIDER Example

STAT

COUNTY: 37 = DAVIDSON CITY: 00000

SOURCE CATEGORY : 25/01/060/053
Gasoline Service Stations -- Stage 1: Balanced Sub

DETAILED

INVENTORY REPORT BASE YEAR: 1990

ANS Repert Printouts

E: TH (47) - TENNESSEE

ZONE:- 0000

POLLUTANT DATA  —~-""""7"7"7""""=""7°°-
POLLUTANT: VOC (43104)-VOLATILE ORGANIC COMPOUNDS

EMISSION TYPE: AC = ACTUAL

ACTIVITY VALUE UNITS PROCESS VALUE URITS CALC
LEVEL - 494 _430. 252-10"3 Gallons 4 Throughput ANMUAL  EWISSIONS 1 27.648525 Tonms/Year K
LEVEL LEWIT : EWISSION FACTOR 0.3 516-1b/1073 gallons (S/C)
NEWCONTROLS: S aaas EMISSION FACTOR LINIT: ######d4#

MEW CONTROLS ARs
GROVTH FACTOR : +++++ REACTIVITY (%) = 100.00 (E/N)

MEW CONTROLS : HH
smedorradeeoossnsass (ONTROLS

ASH CONTENT(%) : SIP RULE IN PLACE : R-RACT YEAR REGULATED: ####
SULFUR  CONTENT(%): RULE EFFECTIVENESS: 080.0 (S/C) YEAR MODIFIED : ###
FUEL LOADING T N/A RULE PENETRATION : 80.0 (S/C) CONTROL EFF 1 98.00 (S/0)
DAYS PER WEEK =7  WEEKS PER YEAR: 52 CTG CLASS : ++

CATEGORY  COMMENT

Tennessee State gas tax records used to determine

POLLUTANT  COMMENT

Balanced Submerged filling control equipment.

activity level data. 1990.
------- e T e a2 (4] DAT A== === m e e e e e e e e s mmmmmm oo
PERIOD: PO - Peak Ozome Seasom
WONTH PERIOD ADJUSTMENT  FACTORS
BEG - END THRUPUT (%) WKDAY (%) SAT(%) SUN (%)
JUN - AUG 25.0( /) (7))
PERIOD EMISSIONS : 407.49725 INTERVAL CODE: #
EHISS FACTOR .3516-1b/10"3 gallons (/) START HOUR:- XX

EMISSFACTOR LINMIT: 0.0

LINIT-NEV CTRLS:

# = Indicates missing data

INTERVAL EMISSIONS: ++=+
INTERVAL THRUPUT - 999.9 (X/X)

++ = Indicates not available im AMS-PC
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